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FIREPROOFING WOOD. 

During the past few months nu- 
ierous tragedies, due to destruc- 
tive conflagrations, have given in- 
disputable evidence of the value 
of any systew of fireproofing that 
will retard, if not entirely pre- 
vent.the wholesale loss of life and 
property by fire. It is, perhaps, 
for the reason that naval and 
wilitary matters always exercise 
a powerful controlling influence 

1» commercial affairs, that the 
swift destruction of the Spanish 
squadron at Santiago did more 
to stimulate the seareh for a 
thorough and reliable fireproof- 
ing process than some greater 
conflagrations that had preceded 
Santiago. Be that as it may, 
the last two years have seen an 
unusual amount of research car- 
ried on in the matter of fire- 
proofing, and some of the pro- 
cesses Which have been devised 
have received full deseription in 
our columns. The recent trage- 
dy at Hoboken, in which the 
docks and three of the vessels of 
the North German Lloyd Com- 
pany were destroyed and several 
hundred lives lost by fire, has 
ewphasized the urgent need for 
the application of fireproof 
methods, in constructing both 
the docks and wharves them- 
selves and the ships which make 
fast tothem: for one of the most 

-sons of this disaster 
is that, if the docks and pier 
sheds liad been of masonry and 
stee! construction, or even being, 
as they were, of wood, had they 
been thoroughly fireproofed, the 
loss of life and property would 
have been greatly reduced. 

The present article will be de- 
voted to a description of the 
latest method of fireproofing 
wood, which has been invented 
and developed by Mr. Joseph L. 
Ferrell, of Philadelphia, and 
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which for some time has been 
in successful operation in his 
hands at the plant of the United 
States Tireproof Wood Com- 
pany, at 2220 Race Street, Phila- 
delphia. 

The process differs from those 
which have preceded it chiefly in 
three important particulars. 
First that the wood is not subject- 
ed to any steaming or vacuum 





process for the purpose of empty- 
ing the cells of the wood by with- 
drawing the sap, preparatory 
to injecting the fireproofing 
liquor. Second, that the 
fireproofing liquor is forced into 








AFTER TEN MINUTES’ BURNING. 
















the wood under a much greater 
hydraulic pressure than has 
heretofore been used, or even 
attempted, with the result, as 
claimed by Mr. Ferrell, and it 
seems to us very properly so, 
that the fireproofing is not only 
accomplished with the least pos- 
sible alteration of the physical 
properties of the wood, but 
owing to the extremely high 
pressures used, it isaccomplished 
much more rapidly and with 
more perfect saturation. And, 
third, that by the intervention 
of the hydraulic accumulator 
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Comparative Test of Fireproofed and Non-Fireproofed Wood. 
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an enormous pressure for the 






















purpose of assuring heat treat- 
ment to hardwoods of ali see 
tions is communicated as benefi 
cently ww the wood as a very low 
pressure can be without the ac- 
cumulator, besides ensuring 
great rapidity of saturation. 
Incidental to these improve- 
ments are certain mechanical iui- 
provements in the fireproofing 
plant, particularly in the design 
und operation of the gate of the 
receiver. 





Although the working plant 
at Philadelphia was designed as 
a model plant to demonstrate 
the working of the new pro- 

(Continued on page 55). 
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THE END-OF THE-CENTURY STEAMSHIP. 
in exceeding 
for the west- 


The performance of the ** Deutschland ” 


on her maiden trip all previous records 


ward passage across the Atlantic suggests that marine 


engineering has by no means reached the limit of its 


possibilities. Great as the development of the fast At- 
lantic steamship has been in the closing years of the 
nineteenth century, the present indications are that 
in size, speed,and, above ail, in economy of performance, 


vessel in the 


twentieth century will 


successive opening years of the 


each 
continue to show the same all- 
round improvement over its predecessors, 

Iron Works, Stettin, 
the builders of the of Mr. Emil L. 
Boas, the General Manager of the Hamburg-Ameriean 


By the courtesy of the Vulcan 
* Deutschland” and 
Company, we are enabled to give further particulars of 
» performance of this vessel, both on her trial trip 
On the long dis- 
tance, deep-sea trial, from the the Oder to 
the mouth of the Elbe, the mean indicated horse power 
On the ran from Plymouth to New York, 
horse power for twenty-four 


ind on her maiden Atlantic voyage. 
mouth of 
was 35,200. 
the average indicated 
34,200. The merit of this performance is 
greatly enhanced by the fact that the total consump- 
tion of fuel for the twenty-four hours was 550 tons, 
figure of 1°5 
The low consumption 


hours was 


which works out at the remarkably low 
pounds per horse-power-hour. 
of fuei is attributed by the builders largely to the Howe 


den system of foreed draught with which the ‘*Deutsch- 


land” is fitted. The draught, before entering the fur- 
nace, passes around a nest of tubes through which 
the hot furnace gases are drawn on their way to 


the smokestacks, the draught entering the furnaces 
after lowering the temperature of the uptake between 
and As to the possibilities of the 
fature, it is probable that the ‘* Deutschland,” by the 


200 300 degrees 


before our readers, will have ex- 
the eastward record, of which the 
speed, made by the “Kaiser Wilhelm,” stands at 
22°6 knots ; and when her engines have been limbered 
up by further service we may look for an average of 


time these lines are 


ceeded average 


23 knots for the whole passage. 

That the Atlantic steamship will continue to grow 
in size and speed is suggested by the three great ships 
which are now being built, two of them at the Vulean 
Yards, Stettin, for the North German Lloyd Company, 
and one by Harland & Wolff, at Belfast, for the White 
Star Line. The particulars of these vessels are here 
with tabulated in comparison with those of recent At- 
lantie liners. 


ATLANTIC STEAMSHIPS BUILT AND BUILDING. 
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Kaiser Wilhelm N. G. Lloyd O49 D0 | ROO Wh 
Ocveank White Star : 704 | 28,500 | 28,000 | Big 
Deutechiand Hamburg American 6 | 2.000 | Ma) Be 
Kronpring N. G. Lieyd MO 1 | Roo) eB 
Kaiser Wilhelm Il N. G. Lioyd cocel COD TBO | By 
Unnamed White Star 7™ ’ ¥) 





The North German Lioyd Company will first place 
in service a vessel, the ‘‘ Kronprinz,” which in size 
will ‘Kaiser Wilhelm” and the 
** Deutschland,” will equal the latter. 
She will be 660 feet long, of 21,500 tons displacement, 


come between the 


and in speed 
and is to show a sea speed of 23 knots with 32,000 horse 
power, The known as “* Kaiser 
Wilhelm Ll is to be 705 feet long, of 26.000 tons dis- 
placement, with an indicated horse power of 38,000, and 
The North 
yd Company have not favored the use of 
but if, as is not unlikely, 
they are moved by the economical steaming of the 
forced for natural 
draught, we shall expect to see this vessel average 24 


other vessel, to be 


is to maintain a sea speed of 234 knots, 
German | 
superheated foreed draught ; 
“Deutschland” to substitete 
knots after she has been a few months in service. 
Although the * Kaiser Wilhelm II.” will slightly ex- 
ceed the * Oceanic” in length, her displacement, owing 
to her 
less by about 2,500 tons 
have 


and shallower draught. will be 
The White Star Company 


affected by contemporary 


finer lines 


been greatly 


never 
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practice in marine engineering, and have always fol- 
lowed a policy that was strictly individual and con- 
A quarter of a century ago they built, in the 
and * Germanic,” the prototypes of the 
narrow, and speedy Atlantie liner of to-day. 


sistent. 
** Britannic” 
long, 
Recently, in the they have 
another distinet type, in which high speed and extrava- 
gant dewand for boiler and engine space bave given 
way to great cargo capacity and more generous pas- 
while no attempt has been 


** Oceanic,” instituted 


senger accommodation ; 
made to attain the exceptional speeds which have 
characterized the fast ships of the Cunard and the Ger- 
man lines. Hence, it is not probable that the huge 
vessel which is now being built at Belfast for this com- 
pany will be any faster than the ‘‘ Oceanic,” although 
She is to be about 
8,500 tons in- 


she will greatly exceed her in size. 
50 feet longer and 5 feet broader, with 
in displacement on a draught of 382 feet 6 

Her length on deck will thus be 750 feet, beam 
73 feet, and displacement 32,000 tons. In the absence 
of any statement to the contrary, however, the public 
will be curious to know whether the Belfast firm will 
be instructed to place sufficient engine power in this 


vessel to make her the swiftest as well as the largest of 


crease 


inches. 


ocean liners. 
—->+ e+e 
OUR VAST RAILWAY SYSTEM. 

The statistical report of the loterstate Commerce 
Coumission shows that there has been a steady exten- 
sion of the railway system of the United States, and a 
marked increase in traffic, both freight and passenger; 
while the more healthy condition of railroad finances 
is shown by the large reduction that has taken place 
during the year in the number of railways in the hands 
of receivers, there being but seventy-one such roads on 
June 30, 1899, as compared with ninety-four on the 
corresponding date of the previous year. 

On June 30, 1899, the total single-track railway mile- 
age of the United States totaled 189,895 miles, an in- 
crease during the year of 2,898 miles, which is greater 
than that of any other year since 1893. The total num- 
ber of locomotives was 36,703, an increase of 469 over 
last year. The total number of cars of all classes in the 
service of the railways was 1,375,916, an increase of 
49,742. Of these 33,850 were passenger cars, 1,295,510 
were freight cars and 46,556 were devoted to the direct 
service of railroads. It must be remembered, however, 
that cars owned by private companies and firms, used 
by railways, are not included in these returns. 

The number of employés was 928,924, an increase of 
54,366. Of this total number the service of 34,900 em- 
ployes was required for general administration, 
287,000 for maintenance of way and structures, 181,000 
for maintenance of equipment, and 418,000 for conduct- 
ing transportation. 

The total amount of railway capital outstanding was 
over $11,000,000,000, representing a capitalization of 
$60,566 per mile of line. The total amount of dividends 
declared during the year was $111.900,822, which would 
be produced by an average rate of 4°96 per cent on the 
stock on which some dividend was declared. 

The gross earnings were $1,313,610,118, an increase of 
over $66,000.000 for the year. The operating expenses 
were $856,968,999, an of $39,000,000. The 
amount of dividends declared during the year was 
$111,000,000, leaving a surplus of $53,000,000, the corre- 
sponding surplus of the preceding year being $44,- 
000,000. 

The total number of casualities during the year was 
51,743, of which 7.123 were killed and 44 620 were in- 
jured. The number of passengers killed during the 
year was 239 and the number of injured was 3,442. Dur- 
ing the year no less than 4.040 trespassers were killed, 
and a slightly larger number injured. At highway 
crossings alove 693 were killed and 1,125 injured. The 
statistics of injuries to railway employés continue to be 
the painfal feature in the annual statistics, for with re- 
ference to trainmen, in which term are included en- 
ginemen, firemen, conductors and other trainmen, it is 
shown that 1 out of every 155 was killed and that 1 
out of every 11 employed was injured. In view of the 
great risks run by ewployés, it is gratifying to note that, 
thanks to the efforts of the Ccinmission, the work of 
equipping cars with automatic couplers and other at- 
tachments calculated to reduce the list of casualities, 
is proceeding rapidly, for, of the 1,295,510 cars in the 
freight service, 730,670 were fitted with train brakes and 
1,067,000 with automatic couplers. 

->--eo--> << 
INCREASE OF OUR NAVY SINCE THE SPANISH WAR. 

A request from a subscriber for a statement of the 
new vessels that have been authorized for our navy 
since the publication of the SCIENTIFIC AMERICAN 
NAVY SUPPLEMENT, suggests to the editor that this 
information will be generally welcomed by those of our 
readers who include the NAVY SUPPLEMENT in their 
files. 

BATTLESHIPs.—Beginning, then, with the battleship 
class, we have the ** Maine, Missouri,” and ‘* Ohio,” 
authorized May 4, 1898. They are of 12,300 tons dis- 
placement and 18 knots speed; are protected with 
11-inch armor on the belt, and 12-inch on the barbettes 
and turrets ; and will curry four 12-inch B. L, rifles and 


Increase 
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sixteen 6-inch rapid-fire guns besides twenty-six 
6-pounders and automatics. 

Following these come the ships of the ‘‘ Georgia” 
class, the ** Georgia,” *‘ New Jersey,” and ** Pennsy!l- 
vania,” authorized March 3, 1899. These vessels are to 
be of 14,650 tons displacement and 19 Knots speed. The 
belt will bave a maximum thickness of 11 inches, and 
the gun positions will be protected with from 11 to 614 
inches of armor. After lengthy discussion, it has been 
decided to provide these vessels with the double-deck 
turret, arranged as in the ‘*‘ Kearsarge,” and the arma- 
ment will consist of four 12-inch and four 8-inch B. L. 
rifles; fourteen 6-inch and twelve 3-inch rapid-fire 
guns, besides thirty 3-pounders and machine guns. 

The present Congress has recently authorized the 
construction of two more battleships of equal size, to 
be known as the ** Virginia” and ** Rhode Island.” In 
them a return is to be made to the turret system of the 
“ Oregon” and “ Iowa,” the intermediate 8-inch bat- 
tery being mounted in four separate turrets at the 
four corners of the central citadel. The particulars of 
these vessels will be 14,650 tons displacement ; 19 knots 
speed ; 11-inch belt; 11 to 64-inch armor on gun posi- 
tions ; main battery, four 12 inch; intermediate bat 
tery, eight 8-inch; secondary battery, twelve 6-inch, 
and twelve 3-inch rapid-fire guns, besides 30 smaller 
guns, 

The five battleships last mentioned are at present on 
paper the most powerful and best protected ships in 
the world. 

ARMORED CRUISERS.—On March 3, 1899, Congress 
authorized the construction of three large armored 
cruisers of 13,000 tous displacement and 22 knots speed, 
to be named the “California,” ‘* Nebraska,” and 
**West Virginia.” Three more of the same size and 
speed, which were authorized by the Congress of 1899- 
1900, are to be called the ** Maryland,” ** Colorado ” and 
*“South Dakota.’’ The Board on Construction has 
been so preoccupied with the discussion of the battle- 
ship designs that the details of these vessels are not 
even yet definitely decided, but it is probable that the 
whole six will be built from the same plans and em- 
body the following features : Displacement, 13,000 tons; 
speed, 22 knots; protection, a curved deck associated 
with a continuous belt of 6-inch armor; armament, 
four 10-inch long-ealiber rifles mounted in two turrets 
fore and aft, and sixteen 6-inch guns mounted within 
casemates in broadside. These vessels will have an 
exceptional steaming radius. The last Congress also 
authorized the construction of three 8,000-ton protect- 
ed cruisers. These vessels will carry, probably (the 
watter is not definitely settled), four 8-inch rifles in 
two turrets fore and aft, and either twelve or fourteen 
6-inch rapid-fire guns in broadside casemates. In 
working out the plans of these ships an effort will be 
made to reserve sufficient displacement for armor to 
allow a continuous belt to be used at the waterline, 
thus placing these fine vessels, which are to be of 22 
knots speed, in the armored cruiser class. 

HARBOR DEFENSE Montrrors.—On May 4, 1898, the 
construction was authorized of the four single-turret 
monitors, ** Arkansas,” ‘* Connecticut,” ‘* Florida,” and 
* Wyoming,” of 3,235 tons displacement, and 1144 knots 
speed, with 11 inches of armor on sides and barbettes, 
and armed with two 12-inch rifles and four 4-inch rapid- 
fire guns, 

SEMI-PROTECTED CRUISERS.—On March 3, 1899, a 
batch of six somewhat nondescript vessels was author- 
ized, which, although they appear in the official list as 
protected cruisers, are not really so--the protective 
deck extending only throughout the middle portion of 
the vessels, the ends of the deck, as in the early ‘* Chi- 
eago” and * Atlanta,” being unarmored. These ves- 
sels moreover, because of their extremely low speed, are 
scarcely eligible to be classed in the cruiser classes, 
where the speed is invariably in new vessels from 21 to 
23 knots. The six vessels are known as ‘* Chatta- 
nooga,” ** Cleveland,” ** Denver,” ‘‘ Des Moines,” ‘* Gal- 
veston ” and “Tacoma.” They are 3,200 tons displace- 
ment, 16°5 Knots speed, and carry a battery of ten 
5-inch rapid-fire guns and a dozen 6-pounders and 
machine guns. 

TORPEDO Boat DESTROYERS, Etc.—The same bill 
of May 4, 1898, mentioned above, included sixteen tor- 
pedo-boat destroyers and twelve torpedo boats, all 
of which are now either nearing completion or afloat. 
The destroyers are seagoing craft of 420 to 433 tons 
displacement and 28 to 30 knots speed; the torpedo 
boats are from 157 to 340 tons displacement, and vary in 
speed from 26 to 30 Knots. 

SUBMARINE Boats.— The last Congress, impressed 
by a somewhat favorable report by a board appointed 
to test the capabilities of the Holland submarine boat, 
authorized the construction of six vessels of this type, 
but enlarged and improved. 

Of the fleet of vessels outlined above, sixty-one in all, 
it may be said that as far as the battleships, armored 
cruisers, and torpedo craft are concerned, the designs 
leave little to be desired. The armored vessels are par- 
ticularly fine, being large, fast, amply protected, pow- 
erfully armed, and possessing great coal capacity ; 
but one regrets that the appropriation voted and being 
expended on the monitors, subwariue boats, and semi- 
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-otected cruisers (about $11,000,000 altogether) is not 
eing expended on more up-to-date and serviceable 
ossels, For the same sum we might have secured four 
et-class battleships, or four armored cruisers of the 
California” type, asquadron of infinitely more value 
.an the abnormal vessels to the construction of which 
e nation is now committed, 


-— 
> 


tin 
——_> 


THE HEAVENS IN AUGUST. 


BY HENRY NORRIS RUSSELL, PH.D. 





7? 


The steady eastward march of the sun through the 
«kies brings the same constellations to the meridian 
ver earlier in the evening. The aspect of the fixed 
‘ars inone month is repeated in the next, with the 
e difference that they rise and set two hours earlier 

y clock time, so that the description of the heavens 

. seen at 10 P. M. in the middle of July holds good 
iso for 9 P. M. on August 1,8 P. M. on August 15, 

id so on (except, of course, as regards the moon and 
lanets). 

There is, therefore, no radical change in the appear- 

ce of the skies from month to month. The constel- 
tions near the meridian are a little farther west than 
hev were a month ago, some old friends among the 
rars have vanished in the west, and new ones have 

sen in the east to take their places, and that is all. 

4t 10 P.M. on August 15, Cygnus, Lyra and Aquila 

re near the meridian, the first two being almost over- 
head and the third farther south. Hercules and 
Ophiuehus are to the west of the meridian, with Are 
‘nras and his accompanying stars still lower, and the 
»naws of the Great Bear are just touching the north- 

estern horizon. Between Vega and the Dipper is 
Draco, bending bis ungainly length around the Little 
Bear 

The zodiaeal constellations offer little of fresh inter- 
est. Seorpio and Sagittarius are passing westward, 
earrving Jupiter and Saturn with them. Capricornus, 
\guarius and Pisces are all inconspicuous, and the tri- 

ngular head of Aries is only just rising. 

About balf-way up the eastern sky is the great 
square of Pegasus, which can be recognized at a glance. 
From its northeast corner runs a curving row of sec- 
ond magnitude stars, spaced at intervals about equal 
to a side of the square, 

The first is Beta Andromeda, and the second Gamma 
of the same constellation, while the third is Alpha 
Persei. Above Bela Andromed@ is a small star, and as 
again in the same direction the great nebula of 
de can easily be seen with the naked eye. 

i right-angled triangle with Alpha Persei 
ind Gamma Andromeda is the “Demon Star,” Algol, 
one of the most remarkable known variables. 

The Milky Way spans the heavens completely, pass- 
ing through the zenith. There is a condensation in it 
between Cassiopeia and Perseus which is worth look- 
ing at with a field glass or d fortiori with a telescope, 
as it is a very fine star cluster. 

THE PLANETS. 

Mercury is morning star in Cancer throughout 
August. He is too elose tothe sun to be seen in the 
earlier part of the month. On the 18th he reaches his 
greatest elongation — 18° 32’ — which is much less than 
the average, because he is near perhelion. In cunse- 
quence of this he rises only about an hour before the 
sun, and though bright will be hard to see. 

Venus is also morning starin Taurus and Gemini, 
rising about two hours before sunrise on the ist, and 
three hours on the 3ist. On the 13th she attains her 
zreatest brilliancy, and is easily visible in the daytime, 
though difficult to find. 

While speaking of Venus, it should be noted that 
the recent spectroscopic investigations of Belopolsky 
indicate that she rotates on her axis in a period of 

about a day—not in the much longer period of 223 
days, as has recently been believed. 

Mars is morning star in Taurus and Gemini, and 
rises from four to five hours before the sun. He is 
steadily growing brighter, but is still twice as far off 
as the sun, and is, therefore, faint. 

Jupiter is evening star in Scorpio. On the 25th he is 
from the sun, and comes to the meridian at 6 P. M. 
lhe present month is a favorable time for telescopic 
observation of the eclipses and transits of his satellites, 
as the eclipses take place at their greatest apparent dis- 
tance from the planet. About 9 o’clock on the evening 
of the 25th the 2d satellite is in transit, and the 1st and 
‘dare oceulted by the planet, so that Jupiter will ap- 


pearto have but one satellite,—a rather unusual oc- 
currence. 


far 
Andromé¢ 





Saturn is in Sagittarius, and is well up in the south 
‘sundown, His rings are very widely opened out, 
id with his satellites they form a magnificent tele- 
ple spectacle. 
ranus is in Seorpio, not far from Jupiter, and Nep- 
* is morning star in Taurus, but invisible to the 
ced eye, 
THE MOON. 
"st quarter oceurs on the afternoon of the 3d, full 
non that of the 10th, last quarter on the morning 
the 17th, and new moon on that of the 25th. 
‘moon is nearest to the earth on the 12th, and 
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most remote on the 27th. She is in conjunction with 
Jupiter on the morning of the 5th, Uranus the same 
afternoon, Saturn on the morning of the 7th, Neptnne 
on the evening of the 19th, Mars on the afternoon of 
the 20th, Venus on the morning of the 2ist, and Mer- 
cury on that of the 23d. 


oo 
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AN INTERNATIONAL EXHIBITION 
AT CHICAGO. 

An automobile exhibition and race-meet will be held 
at Chicago in September, under the auspices of The 
Inter-Ocean Publishing Company. It will be remem- 
bered that the first automobile race in the United 
States was conducted by The Inter-Ocean, in 1894. The 
tests, races and exhibitions will be held at Washington 
Park from September 18 to September 22 inclusive. 
The events will take place in full view of the spectators. 
A brilliant system of electric lighting is to be arranged 
for night racing. The grand stands have a capacity 
of 50,000 and the transportation facilities are unex- 
celled. It is thought that the events will attract inter- 
national attention. As at present arranged for, they will 
be as follows. Suggestions as to changes may be made 
up to August 15, when the programme will be finally 
adopted. 

On the opening day there will be a general parade of 
nearly five hundred vehicles, with standing and mov- 
ing exhibition, when the general public will be allowed 
to examine the vehicles in and out of the buildings, 
and ride in them in the parks. Prizes will be given to 
the manufacturer presenting the greatest number of 
practical designs and to the manufacturer having the 
greatest number of automobiles in line. A special 
prize will be given for the most practical design of 
wagon for general purposes. 

The second day will be the commencement of the tests 
for general practical utility. All the different forms 
of power will be classed together and vehicles of each 
different ratiug of power will be awarded honors and 
prizes in competition only with vehicles of like size. 
The carriages or wagons entered for practical utility 
must be of standard design, construction and equip- 
ment as regularly catalogued by each manufacturer, 
In tests of practical utility each manufacturer will be 
allowed to enter three vehicles, one vehicle carrying 
two people and operated by the owner of the vehicle; 
one vehicle cai rying four or six people and operated by 
the owner or servants in livery ; one vebicle designed 
for commercial or merchandise delivery purposes, carry- 
ing a load of not less than 1,000 pounds with driver, 
nor more than 2,500 pounds with driver. The award 
will be made in the ratio of load and weight of 
vehicle. 

In testing the practical manipulation of vehicles, a 
series of dummy figures will be introduced on the 
tracks, some will be constantly shifted, some remaining 
permanent as the vehicles pass through them, causing 
frequent and sudden stops and turnings, to show the 
safety of the vehicles in crowded thoroughfares and 
the dexterity which may be obtained by any intelligent 
operator. There willalso be provided a section of ex- 
tremely rough and uneven roads, with mud and chuck- 
holes, and country road ruts, with logs, stones and 
obstructions, requiring short stops and turns, and in- 
cluding both up and down grades, corresponding to 
country roads and city streets. These tests will be of 
inestimable value to the automobile industry. 

The points will be as follows: Speed (to be deter- 
mined on a five-mile run), 20; elegance of carriage de- 
sign and practicabillty, 20; best arrangement of brake 
and control of speed, 20; best climbing of grades, 20; 
best and surest safety devices for operating vehicles 
either on grades or level, 10; best, simplest and most 
easily accessible mechanical construction, 10. 

There will be a hill-climbing contest, also a contest 
on an incline and decline grade, in which practica- 
bility and controllability of the vehicle will be demon- 
strated. 

There will be a heavy draught contest, open for all 
heavy draught motor trucks built for commercial 
hauling. Their points will be as follows: Construc- 
tion, 20: power, 20; carrying power, 20; design, 20; 
control, 20. 

After decisions have been rendered on tests covered 
by the above rulings, the prize winners of each class 
will be allowed to open competition on: Carriage de- 
sign for general practical utility counting 30 points ; 
easiest manipulation, 30 points ; safety and emergency 
devices, 20 points; cost of power per ton mile, 20 
points. 

The cost of electricity is to be based on 4 cents per 
kilo-watt hour ; cost of gasoline or oil will be based on 
the current price per gallon. 

Manufacturers will be obliged to give the normal 
rated power of each vehicle, and a special prize will 
be awarded for the greatest range of useful power ob- 
tainable above and below the normal rating. One 
prize will be offered for the most original conception 
in an automobile as regards modification, and changes 
in carriage designs that will still leave the vehicle ac- 
ceptabie and practicable. This is without reference 
to power. 

Four races will be run, in which speed alone will 


AND RACE-MEET 
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count for 100 points. Each manufacturer is to enter 

two vehicles of such design and equipment as he may 

select that shall pertain to the class of vehicles manu- 
factured by him. 

There will be a race of 20 miles between steam 
vehicles ; a race of 20 miles between electric vehicles ; 
a race of 20 miles between gasoline vehicles, and any 
disabling of a vehicle during a race will disqualify it 
for further participation during that race. 

The prize winners of each race will then enter into 
a “free-for-all” of 40 miles, where speed will count for 
100 points. 

Thetime will be kept for each mile and an extra 
prize will be given to the vehicle making the best single 
time during these races. 

There will also be a 200-mile ‘ free-for-all” fast track 
race for owners carrying four grown people ; also a 200- 
mile track race carrying two people. 

Another important feature of the exhibition will be a 
mail race. Four mail boxes will be placed at equi- 
distant points around the race track, and ten miles will 
be run, making forty stops in all, to colleet the mail. 
Each driver will be obliged to stop at each box, unlock 
itand take acard from the same and lock it again. 
The vehicle making the best time in the forty stops in 
the shortest space will be awarded the first prize, and 
the driver will receive a bonus, 

There will also be a ten-mile practical road race on a 
rough track constructed to represent an average coun 
try road, the carriages to hold four people. There 
will also be a ten-mile road race, the vehicles carrying 
two people. 

An additional prize will also be given for a design for 
a mail wagon which shall be the most practical and 
the best adapted for the collection of mail matter from 
street boxes. 

There will be a 500 mile smooth track road race ‘ free 
to all,” to be run on the fourth day, commencing at 
5 A. M., 100 points being for speed. Exhibition per 
formances will take place on the inner circle while this 
race is in progress. This will be followed by an auto- 
mobile transfer express race, which is to be run five 
mniles, taking a swinging bag from suspended hooks 
from four points around the track without stopping. 
The man coming in first with twenty of these bags 
will be awarded the first prize. The test will be open 
to all elasses of vehicles. 

Ladies’ day will be full of interest, as ladies will have 
the track exclusively in a series of races, which will be 
run with carriages and not racing vehicles. 
tion to this, the most dexterous lady operator in 
dodging the dummy figares, climbing grades, and 
general manipulation of the vehicle will receive a 
special gold medal. A gold medal will be awarded the 
operator of vehicles of the commercial and catalogue 
type who performs the most difficult tests and practi- 
cal movements, 

This will be immediately followed by an exhibition 
of vehicles owned exclusively by private parties, which 
will be open and “free for all” in a four-mile raee. A 
second prize will be given to the most dexterous ope- 
rator, and athird prize to the best appearing vehicle. 
This race to be followed by an open and “‘ free-for- 
all” exhibition of fancy and trick driving. There will 
also be a pulling contest, free for all, the award to be 
made in ratio of weight, power and perforinance. 

To demonstrate the value of the merchandize deliv- 
ery wagon a race of three miles will be rus, having 
eight stations on alternate sides of the track, at each 
of which must be left a package weighing not less 
than 20 pounds. Each wagon will be allowed a driver 
and assistant, as is the usual practice on such wagons, 
The wagon will not be required to come to a full stop, 
but the winning vehicle must arrive at the finishing 
point with all of the packages delivered and the driver 
and assistant in their proper places. 

After the races are over a grand prize of $1,000 will 
be offered to the most valuable invention in antomo- 
biles that shall have been practically demonstrated 
during the week of the exhibition. 

Among the novel features on daily exhibition will be 
a passenger vehicle which will be given one-eighth of 
a mile start of a second vehicle, the latter overtaking 
the first, and a complete exchange being made of 
drivers, baggage and passengers, with the vehicle run- 
ning at full speed. This is considered one of the most 
difficult feats in automobile driving. This will be im- 
mediately followed by a race of automobiles running 
backward at full speed. The latter race will be open 
to any and all kinds of vehicles. 

In all, $10,000 is to be awarded in prizes, and is 
to be apportioned to the events at the time of the 
final adoption of the programme. Bands of music will 
be in constant attendance and superb decorations will 
make a most brilliant seene. 

The exhibition and races wil! doubtless bring large 
numbers of persons from all parts of the country to 
The races have been arranged with 


In addi 


witness them. 
special attention to bringing out the good points of 
automobiles, and to assist in developing the industry. 
In this respect the regulations are most admirable and 
the results of the races will be looked for with the 
greatest interest, 
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A LARGE WATER ROLLING MILL, 

Perhaps the largest will of its kind ever built for the 
purpose of flattening round metal has been designed 
by Messrs. Blake & Johnson, of Waterbury, Conn. 
Apart from its size (it weighs 4,200 pounds), the ma- 
chine is distinguished from similar appa- 
ratus of its kind by certain novel features 
of construction. 

Of these features the most note- 
worthy is the use of a pair of intermedi- 
ate auxiliary gears (seen at the left side 
of the machine in our cut), whereby the 
rolls can be separated to adwit *y-inch 
rods. Usually the two roll-arbors are 
geared together, one gear being used on 
the end of each arbor, thereby allowing 
the rolls to be separated only a short dis- 
tance, since the gear-teeth would other- 


wise be weakened. The advantages of 
the new arrangement over the old are 
therefore obvious 

The rolls are 10 inches in diameter and 
6 inches face. In their construction flaw- 
less Krupp roll steel is used, perfectly 


hardened, ground, and lap finished. The 
arbors are made of steel and are bored 
the entire length Water is allowed to 
cirvulate through both arbors and rolls, 
so as to prevent heating and to insure 
accurate rolling. The driving shaft is 
supported at the outer end by a heavy 
floor hanger, and is fitted with tight and 
loose pulleys 

The mill is particularly serviceable to 
manufacturers of flat wire and articles 
made from flat wire, because the larger 
the diameter of the rolls, the smaller will be the elon- 
gation of the wire, and the greater the width. Rolls of 
sinall diameter lengthen more than they broaden the 
wire; and for this reason the machines in which they 
are used do not always meet the requirements of 
the manafacturer. 

—>< &>+—— ————— 

ACCIDENT TO THE TORPEDO-BOAT “DUPONT.” 

If one were in search of ocular evidence of the fine 
quality of steel which is used in the construc- 
tion of torpedo boats, he could not do better 
than study the crumpled up bow of the torpedo 
boat *‘ Dupont,” as shown in the accompanying 
illustration. It will be seen that the plating has 
been folded back on itself, concertina-fashion, so 
that the whole of the forward compartment, which 
was about 8 feet in length, has been compressed 
within a space of not more than 2 or 8 feet. 
This was an extemporized * cold-bending test” 
that speaks well for the quality of the mate- 
rial. Not only does the mild, open-hearth, steel, 
of which the thin ‘',-inch plates are composed, 
fail to show a single crack in any of the folds or 
laminations, but the riveted joints of the plating 
in many cases are not even started. 

Although to the lay mind the fact that the 
plating of the *‘ Dupont” should submit to such 
rough usage without a sign of fracture is very 
astonishing, it is well understood by builders of 
torpedo boats and other naval craft that this 
test is not nearly as severe as that which 


the plates have to undergo before 
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of the dock when she was yet traveling about four 
knots an hour, As it happened, the bow served as an 
excellent buffer, bringing the vessel gradually to a 
rest without dislocating the steampipes, boilers or en- 
gine fittings. It is a remarkable fact that, although 





WATER ROLLING MILL. 


the erumpling of the bow extended to the first water- 
tight bulkhead, the latter remained practically water- 
tight, and the little vessel, had she been at sea, would 
have made the trip to her dock with safety. 
ee 
International Yacht KRaces at Paris. 

The first of the international yacht races, held near 
Paris in connection with the Exposition, took place at 
Meulan. The races were open to yachts not exceeding 
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10 tons, and were divided into five series, 0 to 44, 14 to 1, 
1 to 2, 2 to 3,8 to 10 tons. A great number of boats were 
asseinbled on the first day, 66 in all, including American, 
German, English and other yachts. The first day’s 
races were, however, deprived of interest by a dead 
calm which prevailed, and it was only 
on the second and third days that the 
real interest began. On the second day 
a number of races took place between 
the yachts of the different series, and 
among the victors were some of the boats 
well known in Mediterranean regattas. 
Of the 2 to8 ton series, the race was won 
by “Ollé,” belonging to M. Exshaw, over 
“ Favorite,” ‘‘Gwendoline,” and others : 
of the 1 to 2 ton series, *‘ Lerina,” of 
Count de Pourtales, won, followed by 
‘*Martha,” of M. Vilamitjana, ‘Nina 
Claire,” and others. The third day was 
devoted to the races for the Coupe Inter- 
national de |’ Exposition ; this cup, by the 
sculptor, Belloc, executed in silver by M. 
Linzsler, is a veritable work of art. It 
was allotted to the second series, from 
1¢ to 1 ton, and 32 yachts were assembled. 
A fine contest took place between the 
English yacht ‘‘Scotia” and the Ger- 
man yacht ‘‘Aschenbrodel,” which started 
together and kept very close during the 
whole of the race, followed by the small 
racer, ‘‘Crahe I1.,” designed by M. Valton. 
The victory fell to the German yacht, 
which came in first with scarcely a second’s 
advance over the ‘Scotia ;” it was, how- 
ever, gaged officially and found to exceed 
the limit of one ton, being thus disquali- 
fied. Aecordingly the cup was awarded to the “Scotia,” 
which is owned by Messrs. J. H. Gretton and Lorne 
Currie, 
Piercing of Limestone by Snails, 

M. Stanislas Meunier has observed the fact that lime- 
stone rocks near Constantine, Algeria, are pierced with 
holes by snails, which use cavities thus formed as a 
shelter from the summer heat. In the same connec- 

tion, M. Edouard Harlé has observed an analogous 











Photograph by E. Maller, Brooklyn. 
FOREFOOT OF THE “DUPONT” AFTER THE COLLISION. 


fact at Salies-du-Salat, in France; caleareous 
rocks of compact structure or marble present 
here and there groups of cylindrical holes as large 
as the thumb; according to the inhabitants, these 
holes are made by a species of snail, and several 
of these were found lodged in them. Cases of 
this kind have been already observed, and as far 
back as 1854 M. Constant Prevost gave an ac- 
count to the Académie des Sciences of a series 
of cylindrical holes made by snails in the lime- 
stone rocks at Monte Pelegrino, in Sicily. These 
holes are from three to four inches long and have 
diameters varying from one-fifth to two inches, 
according as they were made by young or adult 
specimens. Near Boulognesur-Mer he observed 
hard limestone rocks which had been perforated 
with circular holes, grouped on the inner or less 
exposed faces of the rocks, these being from five 
to six inches deep and having a slight upward 
slope to prevent the accumulation of water. The 
snail in this case is the Helix hortensis, and it passes 

the winter there. In the neighbor- 





they are accepted and built into 
the vessels. Thus, for instance, in 
the cold-bending test, two pieces 
eut from each heat during the 
manufacture of the steel must be 
capable of being bent over flat 


upon themselves, without showing 





any sign of fracture on the outside 
of the bend ; whilein the quenching 
test the specimens are heated to 
a dark echerry-red, plnnged into 
water at eiglity degrees Fahrenheit, 
and then must submit to be bent 
over a piece of their own diameter 
without fracture. This, it will read 
ily be seen, is far more severe than 
the treatment to which the plates 
were subjected in the collision. 

The accident to the *“ Dupont” 
happened at Newport when the 
eraft was being brought into her 


berth. Ordinarily in bringing these 


little craft to their moorings, they 
are run into the dock ata speed of 
from 10 to 12 knots, and when a 


given point on the vessel passes the 
end of the dock the bell is rung 
for full speed astern. Such is the 
power of the engines that the 
craft is brought to rest as soon as 
the stern has passed within the 
pier head. On this particular oc 
sasion the signal was given about 
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hood of Salies-du-Salat there are 
numerous rocks perforated in this 
way, and in the spring they con 
tain a great many inhabitants. The 
snails seem to be the Helix nemor- 
alis and the Helix hortensis. The 
holes oceur generally in groups, and 
are often so close together that the 
partition wall is pierced and de 
stroyed wholly or partially. As to 
the manner in which the snail is 
enabled to perforate the rock, no 
satisfactory conclusion has been 
reached. 
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THE burial grounds of the Ming 
dynasty are of great interest. The 
Holy Road is the most interesting 
feature of the burial grounds. It 
is lined on both sides with colossal 
monolithic statues standing about 
200 yards apart. There are thirty- 
six statues of which twenty-four 
represent animals and twelve bigh 
dignitaries. The statues are by no 
means crude, The statues are made 
without pedestals and are disposed 
in groups of four each; four lions, 
four rams, then camels, elephants, 
horses and chimeras. In each group 
two animals are shown standing 
and the others lying down, They 


a second too late, with the result UNITED STATES TORPEDO-BOAT “DUPONT” ; SHOWING BOW COMPARTMENT CRUMPLED are fully illustrated in the current 


that the * Dupont” struck the end 


UP BY COLLISION WITH DOCK. 


issue of the SUPPL MENT. 
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THE ELECTRICAL PLANT OF THE JEFFERSON 
PHYSICAL LABORATORY. 
JOHN TROWBRIDGE, PROFESSOR OF PHY#ICS, HARVARD UNIVERSITY. 

The Jefferson Physical Laboratory of Harvard Uni- 
orsity has at present the most extensive plant for the 
rudy of high tension electricity in the world. It con- 
vets of 20,000 storage cells with transformers which 
un exalt the normal voltage of these cells—44,000 volts 

to 6,000,000. A higher voltage could be obtained, 

it 1 have discovered that even 8,000,000 volts is not 
alized in the length of the electric discharge which 
ould be—10 feet—as long as the apparatus is enclosed 

,a room with walls of brick. It will be necessary, if 

e effects of high voltage are to be studied in regard 

their fall disruptive effects, to place the apparatus 

an open field, and at least 30 feet above the surface 

f the ground, 

In a previous article in the SCIENTIFIC AMERICAN I 
escribed the type of cell and the peculiarities of my 
ransformer. I wish to describe in this article some 
‘ow results I have obtained with the greatly increased 
size of the battery. 

[he plant occupies a room in the laboratory approxi- 
rately 30 by 60 feet. The battery is contained in 

sets with doors to protect from the dust. Fig. 1 
vives a general view of these closets with the racks of 

Glass condensers serve the function of Leyden jars, 
There are twelve of these trays, carrying twenty-five 
glass plates each, there being thus three hundred 
plates in all. The condensers are wade one-eighth of 
an inch in thickness, and they have a coated surface of 
tinfoil. 16 X 20 inches; the capacity of the entire con- 
denser in multiple is about 1°8 microfarads. When the 
condensers are charged to twenty thousand volts and 
discharged in series a spark six and one-half feet in air 
is produced. As I have previously said, a longer spark 
cannot be produced as long as the apparatus is situ- 
ated in a room and not in an open space. 

I have lately made some interesting experiments in 
regard to the question, ‘‘Can lightning pass through 
a swall orifice?” And I mention these experiments in 
this connection to illustrate the character and be- 
havior of these powerful discharges. A plate of glass 
five feet square and one-quarter of an inch thick was 
placed between the spark terminals. The plate was 
necessarily of this size to prevent the sparks from pass- 
ing around the edges of it. The plate had a small hole 
bored through it at its center. This orifice could be 
made much smaller by filling the hole with paraffine 
ind making a needle hole in the paraffine. It was 


yond that when the discharge terminals were in line 
with the hole and five feet apart the discharge would 





Fig. 2.—DISCHARGE AT HIGH POTENTIAL. 


pass through the minutest orifice; but the portion 
which passed through the hole was only a fraction of 
the entire discharge, for there was an inductive action 
over the entire surface of the glass. This inductive 
action could be shown by hanging a large sheet of 
paper in front of the glass. After the dis- 
charge it was found closely adhering to the 
glass, while its presence did not modify the 
general appearance of the spark shown by 
the photograph; furthermore, when the hole 
in the plate is entirely closed by paraffine 
and the spark terminals are placed opposite 
each other, about four feet apart, with the 
class plate midway between them, a spark 
will jamp from one terminal to the surface 
of the glass, while no spark is seen on the 
opposite side of the glass. On close inspec- 
tion, however, a faint brush discharge can 
be detected on the sparkless terminal ; the 
ischarge has been continued by an induc- 
Pes action over the entire surface of the 
ass, 
When the spark terminals were not op- 
site, the spark also sought the orifice, 
't general the discharge jumped to 
acne point of the glass and then pur- ~ 
‘a devious way tothe hole. I was inter- 
1 to study the electrical action at 
se forks or sinuosities, and accordingly 


, 


5 Up a large sheet of paraffined 
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paper on the glass and photographed the dis- 
charge through the translucent paper. After the 
discharge the paper was found to be blown out in rents 
at points corresponding exactly to the forks or sinuosi- 





Fig. 1.—AISLE OF BATTERY. 
24 x 6 feet; there ere eight aisles in all, 


ties of the discharge. I have arranged a photograph 
of the spark and a photograph of the rents in the paper 
near each other, and it will be seen how closely the ex- 
plosions correspond to the forks. Is it not possible 
that the peculiar rolling of thunder coming appar- 
ently from a single discharge of lightning may be 
due to successive explosions along the same spark 
many hundred feet apart? The discharge of the con 
densers in multiple, however, has more scientific inter- 
est than the discharge in series, for by its means great 
heat can be generated in a confined space, giving prob- 
ably the highest instantaneous temperature which 
has been attained. The following experiment illus- 
trates the quantity of this discharge; a fine iron wire 
about six inches long was stretched around the spark 
gap serving as a shunt to the latter. It was found 
that the wire was deflagrated, Fig. 5, at the instant 
that a spark passed across the air gap. This leads me 
to think that a small spark could occur under certain 
conditions inside a metallic cage and in the case of 
very powerful lightning discharges a wire cage would 
not be a perfect protection for a powder magazine. 

I have used the strong current from the entire bat- 
tery to excite discharges in hydrogen, for the spectro- 
scopic study of this gas is of the highest interest, since 
it is apparently the chief constituent of the atmo- 
sphere of a great number of stars, and it is the con- 
stituent of the flames of the sun. From my spectro- 





Explosion, 
Figs. 3 and 4.—DISCHARGE THROUGH PARAFFINED PAPER. 


Spark. 
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scopic study I find that aqueous vapor beer ies mani- 
fest in all glass vessels which I have exawined filled 
with apparently pure dry nitrogen or hydrogen. The 
powerful discharges drive off the aqueous vapor from 
the glass, notwithstanding the glass has been sub 
jected to a long process of heating to expel the vapor 
during the exhaustion of the tubes. 

The most interesting result, however, I have ob- 
tained with this great battery is the production of the 
X-rays for the first time by a steady current, An X- 
ray tube is simply connected to the terminals of the 
battery and a water resistance of perhaps a wuillion 
ohuis resistance is inserted in the circuit, the tube is 
then heated by an external source of heat. In an in- 
stant the tube lights with a most brilliant exhibition 
of X-rays, and photographs taken by means of them 
show unwistakable evidences of the tendons and 
muscles. I believe that when the right conditions are 
reached I shall obtain satisfactory photographs of 
these objects. 

—— —> ++ oe a 
The Schwelizer System of Bread-Making 
im Paris. 

There has recently been established in Paris a com- 
pany for the formation in all the populous centers of 
France of combination milling and baking houses 
worked by machinery. The object is to furnish nutri- 
tious and digestible white bread at the lowest cost of 
production. The first establishment began cperations 
in Paris on July 15. The bread is sold to the working 
class at about 244 cents per pound, which is consider- 
ably less than the usual price. The Villette establish- 
ment is 515 feet long and is situated onacanal. The 
wheat arrives in boats, and it is then elevated into 
bins, whence it is carried by an enormous elevator to 
the top of the mill and turned into the different clean 
ing and separating machines. After all foreign sub 
stances have been removed and the grains of wheat 
have undergone a thorough brushing and washing, 
they are clean and shiny, but the grooves of the 
wheat sometimes contain a little dust which is entirely 
eliminated by a device which seizes each grain length- 
wise, splitting it exactly in the groove. The wheat 
then passes into a mill composed of flat, cirevlar grind- 
ers grooved in such a manner that they accomplish 
the decortication of the kernel, and its granulation 
into meal at the same time. The grinders are mov- 
able and do not touch, so that instead of crushing the 
grain and producing a flour, the starch only of which 
is retained, the outer and harder portion is retained 
in the flour, the bran only being expelled. 

Attached to the mill are the works for kneading 


-_ 





Fig. 5.—DEFLATION OF THE WIRE. 


the meal, water and yeast into bread. All this is ac- 
complished mechanically. Special yeast is prepared 
in the upper story, in rooms which are heated in win- 
ter and cooled in summer. The yeast, flour and salted 
water and filtered water are carried down by machin- 
ery into kneaders inthe form of half eylin 
drical tubs rotated on two pivots placed 
close to the kneading troughs, so that the 
tubes may be placed at a lower or higher 
angle, in order to accelerate or retard the 
kneading. The wheat, salted water and 
yeast automatically enter one end of the 
tub, and the dough, in an endless skein of 
pale yellow, issues from the opposite end. 
The dough falls on tableson the ground 
floor, where it is weighed and made into 
bread of every shape and size, There isa 
laboratory in connection with the estab 
lishment for the ‘chemical examination of 
the samples of wheat submitted. 


ose 
oee 


For some time past workmen have been 
engaged in pulling down the mound on the 
north side of Cardiff Castle, and construct- 
ing a massive wall on the site of the Roman 
foundation, and now three-quarters of the 
northern rampart has been laid bare. The 
discoveries made tend to throw a great deal 
of fresh light upon the condition of Cardiff 
Castle in Roman times. 
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Pari« 

The Optieal Palace contains the great telescope of 
1900 which is the largest yet constructed. It is now in 
working order, and a number of observations and pho- 
It has been constructed by 


Exposition Notes, 


tographs have been made, 
a company called the Société ’Optique ; the idea origi- 
nated with M. Francois Delonele, a former deputy and 
minister. and the work of construction has been carried 
out by M 
of its success to M 
directors. The objective has a diameter of 49°2 inches 


Gautier: the enterprise owes no small share 


Gaston Laforeade, who is one of the 
and weighs 1600 pounds ; the glass disk was cast at the 
and eight disks were rejected before a 


Jeumont works, 
The tube of the telescope is 


perfect one was found. 
nearly 200 feet long, being supported horizontally on 
iron arches, and the image of the star is sent into it by 
a siderostat whose mechanism revolves a wirror 78° 
inches in diameter and 9 inches thick. 
is mounted upon rollers and has a serew adjustment 


The eye-piece 


is a frame which carries the 


for foeusing: at the back 
ground glass to be used in photographie work. The 
view of the moon as seen on the ground glass is very 


l inches in diameter, and is the 
the different details of the moon's 


when the wir- 


striking, the image is 
largest vet obtamed; 


surface are shown with great clearness ; 


ror is st yppe lithe image moves rapidly and disappears 
Phe vuilding contains a hall of con- 


a view of making direct 


in a few minutes, 
siderable size constructed wit! 
projections of the moon's disk upon a large screen. 
This has not as yet been carried out, owing to the fact 
that the conditions must be favorable, such as the con- 
dition of the the etc. A 
number of fine photographs have been taken with the 


weather, phases of moon, 
telescope, and these have been enlarged and are pro- 
A nulm- 


t astronomers have made use of the great 


j } 


jected the sereen, with striking effect. 


upon 
ber of eminer 
telescope in making observations, and it is likely to 
render a considerable serviee in astronomical work. It 
is understood that the company wish to dispose of the 
telescope to one of the large observatories after the 
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One of the interesting features of the Electrical Pal- 
ace at the Paris Exposition is the centennial exhibit of 
historic apparatus installed by the French govern- 
ment. It is situated on the second floor, not far from 
the United States Pavilion. 
espace, the 
shelves of a nuinber of cases, while the larger pieces, 
dynamics, ete., the 
is shown a great variety of apparatus used by different 
An interest- 


It oeeupies a considerable 


smaller apparatus being placed on the 


oecupy the central part. In eases 
inventors and early forms of instruments. 
ing collection of books is shown, dating from the seven- 
teenth and eighteenth centuries, and relating to phys- 
The oldest of these is an example of 
magnetism, ‘* De 
Among the 
works of the seventeenth century is a treatise on mag- 
a work by Otto von 
Guericke his vacuum experiment. It is 
dated i672. Among the eighteenth century works the 
most important isa French translation of Franklin’s 
works, the title ‘‘ Experiments and Observa- 
tions on Electricity, made in Philadelphia by Benjamin 
Franklin, and letters to M. P. 
the It was 
Among the works of the 


ics or electricity 
Gilbert’s famous 
Magnete,” published in London in 1600. 


Latin treatise on 


netism by Kircher, 1864, and 


describing 


bearing 
contained in several 
Collinson, Royal Society of London.” 
published at 1752. 
present century are treatises on physics and electricity 
by Oersted, Beequerel, De la Rive, Arago, and others. 
That of Ohm bears the title, ‘‘The Galvanic Chain, 
by Dr. G. 8. Ohm. Berlin, 1827.” Among the most 
interesting of the apparatus in the cases may be men- 


Paris in 


tioned a number of early forms of dial and needle 
telegraphs of the Breguet and other types, some of 
by the Society of Postes and Tele- 


which were loaned 


graplies. The laboratory of the Sorbonne furnishes a 
galvanometer of the Nobili pattern, made by Ruhm- 
korff, with an eleetroscope. Two incandescent lamps 
of the Lodyguine type are shown, in which a carbon 
rod is used, surrounded bya glass globe with imper- 
fect vacuum. One of these was made in Paris in 1874 
by Komm, and the An 
original Clamond thermopile is also shown, this having 
also a 
A registering tele- 


second by Fontaine in 1876. 


been presented by the inventor to M. Jamin; 
bismuth Pouillet. 
graph receiver using chemical paper is to be seen ; it 
constructed by Pouget in 1852. An interesting 
Jablockkoff candles is shown, besides a 
amp globe containing eight candles mounted upon a 
it is one of the series used in 1876 for the light- 


thermopile of 


was 
collection of 


base : 
ing of the Avenue de ’Opera. Among the larger appa- 
ratus may be wentioned an old type of frictional ma- 
Marum with disk, and another of the 
4 

N aime A 


structed by Pixii, under the direction of Ampére, is to 


chine of Van 


eviinder type of wagneto machine con- 


be seen; this has been loaned by the Sorbonne. A 
number of early types of dynamos are shown, among 
which isa dynamo for electro-chemical work, claimed 
to be the first used for this purpose ; it was installed at 
the Christofle works at 1872, Several early 
types of gramme dynamos are also to be seen. The 
eolleetion, which is not yet completed, wili be of great 


Paris in 


interest. 


Scientific American. 


AN INGENIOUS CALCULATOR. 

A calculator remarkable for its simplicity and in- 
genuity and decidedly different from other machines 
which employ a series of tapes has been patented by 
Chow Ling Shang, of 57 Holanyen Street, Macao, 
China. The device considerably simplifies multiplica- 
tion and division. Our illustrations show the complete 
apparatus and one of the tapes employed. 

Upon a base of wood or other material guides are se- 
cured which form passages for a series of endless tapes. 
In our illustration the tapes are designated by the 
I, II, 111, [V, ete. Each tape is 
longitudinally divided into two columns and into 
groups of nine numerals each. In the first group all 
the figures are zeroes; in the second group the num- 
bers “1” to “9” are inseribed ; in the third group the 
number “2” and its multiples up to “18” are written, 
the units being in the right hand column and the tens 
in th. left hand column. In the next groups are the 
multiples ~f 3, 4, ete., up to the multiples of 9, after 
which the nuisbers 1 to 9 appear in the center of the 
tape, the division of the tape into two columns being 
abandoned at that point. 

When it is desired, for example. to find the product 
of eight times eight thousand four hundred and ninety- 
seven, the tapes I, II, III, IV are moved antil the 
numbers **8,” 4,” °*9," “7” of the tapes are on the 
same horizontal line, the oti-r tapes being left in their 
In the eighch line will be found the 
in ihe same line, tape II 


Roman numerals 


normal positions. 
number “56” on tape I; 
bears the number “72”: tape [J] the number “32”; 
and tape IV the number “64.” The product is ob- 
tained by noting for each tape the number contained in 
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A SIMPLE CALCULATOR. 


the right hand column of that tape, with the addition 
of the number in the left hand column of the next tape 
to the right. In other words, contiguous numbers of 
different tapes are added. Thus, in the present case, 
‘2” and *‘5” from tapes I and II are jadded, ** 2” and 
“7” from tapes II and III, and *‘4” and “3” from 
The result obtained is ‘ 67,976,” 
which is the product sought. The figuring of other 
products is readily understood from this example. To 
multiply by a number larger than 10, the well-known 
method of adding the results of partial multiplications 
is employed. 

In division the calculator is employed to find multi- 
ples of the divisor and to do away with tedius multipli- 
eation. In dividing 212,425 by 8,497, for instance, 
21,242 is divided by 8,497, as usual, giving 2 as the first 
figure in the quotient ; the calculator may be used for 
this operation, since it shows that 21(in the thousands) 
is between the double (16,994) and the triple (25,491) of 
8,497. Twice 8,497 is then read off as 16,994 and sub- 
tracted from 21,242, leaving 4,248. To this remainder 
is added the last figure, 5; and 42,485 is then divided 
by 8,497. The machine shows at a glance that 42,485 is 
equal to 5 x 8,497. The result of the division is there- 
fore 25. 


tapes III and IV. 


- 0 or 
A Telescope Discovers a Theft. 

A telescope was recently being tested at the Bausch 
& Lomb Optical Works, at Rochester, N. Y., and it 
was turned on a bridge and the observer saw a young 
thief take a tub of butter from a wagon and conceal it. 
The police were telephoned to and the thief was cap- 
tured as he was attempting to carry away his prize a 
few hours later. This is an interesting use of the tele- 


scope. 


JULY 28, Ig00. 


Selence Notes, 

A large mushroom has been gathered at Newton, in 
South Lincolnshire. It measured 384¢ inches in cir 
cumference and weighed 244 pounds. 

To accelerate as much as possible the export of 
Siberian agricultural produce to England, the Russian 
Minister of Commerce has arranged for a special series 
of fast trains to convey the produce from Irkutsk to 
Riga. 

The revolt in China has had a serious effect upon 
ginseng diggers in various parts of the country, partieu- 
larly West Virginia, where many of the inhabitants of 
the mountainous districts gain a livelihood by digging 
out ginseng roots from cliffs and obscure nooks and 
corners of the dense forests. The price has dropped 
more than half. 

Prof. W. Ceraski, of Moseow, announces in the 
Astronomische Nachrichten that Mme. Ceraski has 
found a new variable star on examination of plates 
taken by M. Blajko. The star has the following 


position : 
Right Ascension, 0 h. 28 m. 


Declination + 79° 33’. 
The brightness varies from between 8 and 9 to about 
12 magnitude, It was increasing in October, 1896, and 
decreasing in October, 1897, being almost at a minimum 
during May, 1898, April, 1899, and at the commence- 
ment of May, 1900. 

The new physical laboratory at Owens College, Man 
chester, has been recently opened ; it has a larger floor 
area than any other similar institution in the world, 
with the exception of the Johns Hopkins and the Stras- 
burg laboratories. Great efforts have been made to 
provide an equipment of the most modern apparatus 
for use in every branch of physical science, and to 
maintain conditions which shall ensure their being 
used to the best advantage. The research laboratories 
are to be an important feature of the new buildings, 
and should attract a large number of students. 
Another feature is the electro-technical wing, which is 
to constitute a John Hopkinson memorial ; it is under- 
stood that Dr. C. H. Lees, formerly chief assistant lec- 
turer in the physics department of Owens College, will 
occupy the post of assistant director in the new labora- 
tories, under Prof. A. Schuster, the director, and that 
Mr. R. Beattie has been appointed lecturer in electro- 
technics. 

Some notes on the New Zealand volcanoes are con- 
tributed to the latest volume of Transactions and 
Proceedings of the New Zealand Institute, by Dr. B. 
Friedliinder. A deseription of an eruption of Le Mari 
witnessed by him is of interest; the eruption began 
with an explosion, and masses of ash-bearing steam 
were ejected. There were at least four different phe- 
nomena. 1. The reflection of incandescent matter upon 
the dark clouds. 2. A large number of red-hot bow)- 
ders, which were shot up and fell down in parabolic 
eurves. 3. Lightning, due to electricity produced by 
friction, the lightning appearing in the masess of ash- 
bearing steam, the ashes of which were coarse, the 
grains being about the size of apin’s head. 4. Blue 
flaines, and probably reddish flames. Dr. Friedliinder- 
sugg’sts, to account for the flames, that during the ex- 
plosion there escaped combustible gases which at a 
certain height above the crater met the oxygen neces- 
sury for taking fire. He considers that the phenomena 
are due rather to vaporized sulphur than to hydrogen, 
the flame of the latter being less brilliant and less dis- 
tinetly blue. 

Writing in the Physikalische Zeitschrift, Herr R. E. 
Liesegang deseribes a mixture of sodium carbonate 
and hydroquinone which takes a deep blue tint on ex- 
posure to the air, and this blue color is rapidly de- 
stroyed by radiant heat. Equal parts of hydroqui- 
none and anhydrous sodium carbonate in fine powder 
are stirred up with a small quantity of alcohol, so that 
the mixture can just be spread; and this mixture 
rapidly acquires a deep blue color. Some of the 
above-mentioned mixture was spread on thin writing 
paper, after which all excess was brushed off, when 
the blue compound was formed in the substance of the 
paper. So sensitive to heat radiations did this paper 
prove that when it was exposed to the radiations 
from a gas stove for five seconds the blue color was 
bleached, and by interposing such an object as a coin, 
a definite cutting off of the heat rays could be effected, 
and, of course, a thermograph was formed on the 
paper. Ordinary black paper, on the other hand, has 
but little effect in stopping the radiations ; a wrapping 
of such paper only necessitating an additional ex- 
posure of a few seconds, The sensitive blue substance 
is assumed by Herr Liesegang to be an intermediate 
oxydation product of hydroquinone, but if moistened 
with alcohol or water, it is slowly destroyed. It may 

tbe mentioned incidentaliy that some forty years ago 

Hesse described the formation of a deep blue com- 
pound when quinone in a moistened state is brought 
into contact with caustic potash or lime, but we are 
not aware of any recent work being done in the way 
of following up Hesse’s cbservation ; still, it may now 
be a matter of considerable interest to isolate Hesse’s 
blue compound. 
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FIREPROOFING WOOD. 
(Continued from first page.) 
cess, it is of such dimensions that it is capable of 
treating full size specimens on a commercial scale 
and has been for some time in continuous daily 
operation. It consists of a charging tank, a receiver 
i8 inches in diameter and eleven feet long, and the 
boiler, pressure and circulation pumps, and accumula- 
tor necessary for operation. In all the existing meth- 
ods of fireproofing wood the principal element is the 
receiver, which usually is built up of a certain number 
of lengths of massive cast jor wrought |iron pipe, and 
closed at one or,both ends by gates which are made ex- 
tremely heavy to enable them to withstand the heavy 
hydraulie pressure that is necessary in the process, 
Owing to the large diameter of the pipe the accumu- 
lated pressure on these gates amounts to a great many 
tons. and extreme difficulty has been experienced, even 
with the lower pressures that are used in other pro- 
cesses, in preventing leakage. The doors are usually 
sed by a system of maltiple-locking devices, and 
considerable time is taken in closing them and 
securing a water-tight joint. Difficulties that were 
eonsiderable when pressures of 120 pounds to 170 
pounds to the square inch were used, would have be- 
come insuperable in Mr. Ferrell's process, where pres- 
sures of from 200 pounds to 750 pounds to the square 
inch are ordinarily used, and where, in the treatment 
of some of the hard woods, it may be necessary to run 
the pressure up te 1,500 pounds to the square inch. 
Realizing that the hinged gate would be impracticable, 
t was decided to make use of a gate inserted within 
the pipe a few feet from its outer end, and the form 
of gate shown in the accompanying illustration of the 
one-evlinder plant which is now being constructed at 
Long Island City was adopted. Near the end of the 
receiver is bolted a massive gate housing, which con- 
sists of a east iron chamber with adome cover bolted 
npoa it. Within this chamber the gate moves verti- 
eally _ with a slight clearance, between vertical guides, 
its stem passing through a stuffing box in the top of 
the dome and earrying a small piston which works 
within the vertical hydraulic cylinder shown above 
the dome. When the gate is closed its outer face is in 
close contact with a seating of phosphor bronze. When 
the liquor is pumped in and the hydraulic pressure 
accumulates within the receiver, this pressure, it will 
be seen, forees the gate into closer contact with its 
seating, any increase in pressure tending to secure a 


ek 


tighter joint. 

Inthe plant which we inspected at Philadelphia, 
tl ¢ or closing of the gate is accomplished in 
row five to seven seconds, and it was noticeable that 
inder a pressure of 400 pounds to the square inch the 
joint was perfeetly tight. The wood to be treated is 
placed within the receiver, the gate is closed, and the 
fireproofing liquor is allowed to fill the receiver by 
gravity, flowing into it from the filling tanks. As 
soon as the receiver is full, the pressure is increased 
by a Worthington high-pressure pump, the discharge 
of which is connected to an accumulating 
evylinder that serves to cushion the shock of the 
pumps and prevent the wood under treatment from 
bruised or otherwise damaged by the im- 
pact of the inflowing liquor. This accumulator was 
found to be an absolutely essential feature in the pro- 
cess, for Mr. Ferrell informs us that when pumping un- 
der pressures approaching 1,000 pounds to the square 
inch, without the accumulator the shock of the pump 
was sufficient, at times, to bruise the wood and even to 
split it asunder. The pressure in the receiver is 
allowed to rise to the predetermined point at which 
the saturation of the wood is to be accomplished. In 
the case that came under our personal notice, two 
planks of white pine, each measuring 1 inch by 8 inches 
by 13 feet, were placed in the receiver, and after the 
pressure had been run up to 400 pounds to the square 
inch, they were subjected to treatment for exactly ten 
minutes, The liquor commenced to penetrate the 
pores of the wood as soon as the pressure reaciied this 
point, and as it entered the supply of liquor was 
replenished by the action of the pumps. The extra- 
ordinary amount of injection that was taking place 
was shown by the sudden drop of the accumulator 
when the liquor first foreed its way into the wood. 
After ten minutes’ treatment the pressure valve was 
closed, and the liquor remaining ia the receiver was 
pumped back into the tank. The receiver gate was 
then opened and the treated wood removed. The wood 
before its admission to the receiver weighed just 35% 
pounds dry. On being withdrawn from the receiver, 
'C was again placed on the seale and showed a weight 
of 6994 pounds, making an absorption of practically 100 
per cent in ten minutes, 

After the wood has been treated, it is kiln-dried, the 
‘noisture being evaporated and the salts deposited 
‘pon the walls of the cellular structure of the wood in 

'e form of extremely fine salt crystals. When the 

in-drying is completed, the gain in the weight of the 

od will be from 5 to 10 per cent, according to the 
vatment and the quality of the wood itself. The 
“h pressures under which the saturation is carried 
‘, render it possible to secure saturation to the very 


pipe 


being 
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heart of the wood, even when large sizes, up to 12 by 
12, are being treated. This is, of course, an important 
feature, and, contrary to what might be expected, the 
enormously high pressures to which the wood is sub- 
jected do not appear to injure in any way its physical 
properties. Indeed, as a matter of fact, the laboratory 
tests show that the compressive and bending strength 
of treated wood is appreciably increased, while treat- 
ment does not in any way impair the ability of the 
wood to properly take paint, varnish, or polish, the 
specimens that were submitted retaining the native 
color of the wood and the varnished surfaces being 
fully equal to those of untreated specimens. The 
fireproofed wood is no harder to work with tools, 
although, as might be expected, the tools require more 
frequent sharpening. 

The fireproofing liquor is non-corrosive, it is not vola- 
tile, and it is not hygroscopic ; once the salts are dis- 
tributed throughout the body of the wood and de- 
posited on the walls of the cells they are, as far as ex- 
haustive tests would indicate, indestructible and not 
removable. Specimens have been immersed for months 
in water, and exposed to the weather without losing 
their fireproof qualities. 

The large plant which is illustrated on the first page 
of this issue is now being erected at 401 Vernon Avenue, 
Long Island City. The receiver, in this case, is 50 
inches in diameter and 116 feet in length. It is built 
up of east steel cylinders, whose walls are 2 inches in 
thickness. The cylinder bolts are 3 inches in diameter 
and the bolts fastening the dome to the receiver are 
344 inches in diameter. At the far end of the building 
is seen the pump for feeding the receiver, the liquor be- 
ing delivered agaiust the pressure of an accumulator. 
At the center of the building stands acentrifugal pump 
that is utilized for returning the liquor from the 
receiver to the tank, while in front of it is a small Worth- 
ington pressure pump that is used for operating the 
lifting cylinder that raises the gate. This new plant 
will have a capacity for treating 15,000,000 cubic feet 
of lumber per annum. 

With regard to the cost of fireproofing, we have be- 
fore us the figures for some structures in which fire- 
proof wood has been used exclusively. In the case of 
a framed cottage at Sea Isle, whose total cost was 
$3,000, the cost of the wood $645, and the cost of fire- 
proofing the same wood $1,050, making the cost of fire- 
proofing 35 per cent of the total cost of the house. In 
the case of a colonial stone house at Germantown, 
which cost $14,000, the cost of fireproofing represented 
18 per cent of the total cost; while the fireproofing of 
the wood in a nine-story office building, whose total 
cost was $400,000, was only 1°7 per cent of that amount. 

A few simple experiments with the blowpipe suffice 
to prove beyond question the absolutely fireproof qual- 
ities resulting from this process. If a buneh of shav- 
ings of fireproofed wood are exposed to the flame of a 
Bunsen burwver for ten or fifteen minutes it is found 
that, while they are charred, they have not crumbled 
away, and that while the Bunsen flame will make a 
piece of treated wood glow to a cherry red, the instant 
the flame is removed the glow is extinguished under 
the action of the ammonia fumes from the salts, 
Shavings and sawdust of fireproofed wood may be 
soaked in benzine and ignited. The benzine will burn 
away, leaving the substance of the wood practically 
untouched. In fact, one might as well attewpt to 
burn a bundle of asbestos as to burn a bundle of these 
fireproofed shavings. 

We present a series of illustrations of a remarkable 
test made on two small wooden buildings, which was 
earried out at the shipyard of the New York Shipbuild- 
ing Company, Camden, N. J. The two structures were 
identical in size and construction, one, however, being 
built of untreated wood and the other of wood fire- 
proofed on the system above described. A consider- 
able pile of resinous pitch pine was built around each 
structure and ignited. The progress of the fire is shown 
in the illustrations. It is sufficient to say that at the 
end of 16 minutes the untreated building was in ashes 
and the fireproof structure was practically uninjured, 
The fire was allowed to burn for 18 minutes more under 
the remaining structure, and it was then put out by 
means of a chemical engine. The door was opened 
and a box wade of 114-inch treated wood, and measur- 
ing 12 inches by 20 inches by 12 inches in deptb, was 
placed in the middle of the floor. It was filled with 
a number of pamphlets and manuscripts, and the cover 
was screwed securely down. Sticks of pitch pine were 
then piled over it and the whole saturated with oil and 
ignited. At the end of 23 minutes’ time the box was 
pulled out and opened, and the contents were found to 
be not even scorched. The wood of the box was char- 
red only to a depth of about 1% of an inch, while the 
experimenta! house itself was not only intact but was 
verv little charred. These tests confirm the thorough 
nature of this system of fireproofing as demonstrated 
by the smaller tests of the laboratory. 

‘ ->-oro-— 





THE telectroseope of Szezepanik is not in evidence at 
the Paris Exposition, which is not a very great sur- 
prise, as his plan was regarded as visionary by phy- 
sicists. 
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Eleetrical Notes. 
The Baltimore and Ohio Railroad Company has de- 
cided to install the third rail system in their tunnel at 
Baltimore. 


Electric cars operated by storage batteries will be 
used on the Thirty-fourth Street cross-town line of the 
Metrepolitan Street Railway Company, of New York 
city. There are few cities in America where horse 
cars are still in use, but there are fifteen such lines in 
New York city. 

A project has been formed to construct an under 
ground system of electric railways in Berlin; for this 
two different routes are proposed : the first is to pro- 
long into the city the Siemens & Halske lines, and the 
second favors a complete independent system ; the lat- 
ter project is the most likely to be carried out, as it 
will require the construction of underground lines, 
assuring the greatest speed with a maximum security. 
The proposed system consists mainly of a circular line, 
which will unite the principal railroad stations, two 
lines going north and south and connecting with a 
third line in the southern part of the city, and two 
lines extending east and west. 


A few days ago Mr. Algernon H. Binyon read a 
paper on “Electric Traction” before the Society of 
Engineers in London. He said that no less that 309,- 
000,000 passengers were carried by the tramways of 
London every year; the omnibuses conveyed 248,000, 
000; and the underground railway, 128,400,000, By 
this it will be seen that the tramways were the most 
favored means of transit, since they carried no less 
than 45 per cent of the total traffic. 
to the introduction of electric traction in connection 
with the London tramways, he contended that the 
overhead system, such as was employed in the ma 
jority of the English towns, was the most efficient and 
He speciaily favored the side trolley sys- 
tem, since that form dispensed with the unsightly 
necessity of long brackets. In combining lighting and 
tramway plant he suggested the employment of separ- 
ate mains and dynamos. He also remarked that it 
would be a decided ad vantage if the cars were equipped 
with meters, since by this means it would be possible 
to reduce the amount of waste, through careless hand- 
ling of the controllers by the drivers, by 30 per cent. 


With reference 


economical. 
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The transatlantic liner ‘*Oceanic” furnishes a re- 
warkable example of the application of electricity in 
modern steamships. There are two separate dynamo 
rooms, each forming a water-tight compartment that 
can be isolated in case of accident. 
tains two double cylinder engines, each of which drives 
directly a 100 horse power dynamo at 240 revolutions; 
each dynamo can supply 1,000 lamps of 16-candle 
power. Two switchboards are provided, one in each 
room, and these are arranged so that the dynamos may 
work separately or in parallel. The installation feeds 
1,975 lamps, including the signal lights ; latter 
are provided with an automatic device by which, when 
a lamp is broken, another is placed in the circuit ; at 
the same time an alarm is given. A complete system 
of electric heaters is provided, these taking the form of 


Each plant con 


these 


radiators placed in nearly all the cabins ; they consume 
about 144 horse power each, and will give three dif- 
ferent temperatures. The ventilating system is also 
very complete; four large ventilators are driven by 
electric motors. In the kitchen an electric heating and 
cooking apparatus has been installed, and electric 
bells are used in great number, as many as 1,130 in all; 
these are arranged to give a single stroke during the 
day and a vibrating stroke at night. There are also 15 
different annunciator and indicating boards. The fog- 
sirens are worked by a relay magnet and clock move- 
ment, by which they are blown for several seconds at 
regular intervals. 

The Metropolitan Underground Railway of London 
is making a number of experiments with a view of 
substituting electric traction for the present system of 
steam locomotives. The tests are being carried on 
under the supervision of a committee of experts, among 
whom Sir William Preece occupies a prominent place. 
The train used in the trials is made up of six electric 
cars weighing 180 tons each; the cars are provided 
with an eight-wheeled truck at each end, carrying 
four motors, the total weight of each truck being 54 
tons. The motors have a capacity of 200 horse power 
each. or 800 for each truck, but in starting they will 
develop 950 horse power with a load of 970 tons on a 
23 per cent grade. The wheels have a diameter of 45 
inches and the train is feet long. By using the 
electric system the speed of the trains may be increased 
from 11 to 15 miles an hour and the frequency of the 
trains by at least 30 percent. The stations on this line 
occur at short intervals, and the stops are of such fre 
quent occurrence that the trains are not able to keep 
a uniform speed, but are continually starting and slow- 
ing. Under these conditions the electric system is far 
superior, as it permits the train to start quickly and to 
stop within a short distance. In the tests recently 
made the new train reached a speed of 20 miles an 
hour within a distance of 180 feet, and when running 
at this speed came toa stop within 120 feet, or about 
one-half its length. 
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A YACHT THAT SAILS ITSELF, 

It is the ambition of every builder of sail boats, 
whether his craft be a diminutive model 2 or 8 feet long, 
or a giant ‘“‘ninety-footer” like the ‘*Columbia” or 
“Shamrock,” to produce a vessel that will * point” 
well and “foot” fast at the same time. Almost any- 
thing from a wash tub to the proverbial ** haystack,” 
will sai! before the wind; but it is when the yachts 
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quadrant, C, which acts through a lever that serves to 
hold the releaser. 

If it is desired to have the yacht return before the 
wind to the starting point after beating to the outer 
mark, it is only necessary to allow acatch or pawl, 
which is worked by the rotation of the log, to engage 
with the teeth of a registering wheel, the rotation of 
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the rudder so as to bring the little craft again dead be- 
fore the wind, when the wheels immediately become 
disengaged and the helm is eased. The revolution of 
the little log, which trails astern merely serves to reg- 
ulate the engagement and disengagement mechanisms 
by which the vessel is put about at the end of its tacks, 
or turned at the outer mark for the run home before 
the wind. The log also serves to turn the motor 
shaft, which has been mentioned several times in 





tighten in their sheets and lay their course to the 
weather mark that the genius of the yacht builder 
begins to reveal itself. Unless the wind is blowing 
in a direction that makes an angle of four or five 
points with the course, the yacht has to be sailed 
with the wind alternately on the port or starboard 
bow. Inafuli sized yacht the work of putting the 
vessel about from port to starboard and starboard 
to port involves the constant shifting of the helm 
and retrimming of the sails—work which is per- 
formed by the crew on board. 

The accompanying illustrations of the little 
model yacht “ Nydia” represent a very ingeni- 
ous and successful attempt to produce a sailing 
craft capable of going through all the maneuvers 
of beating, reaching and running automatically, 
the helm being put up or down, and the sails 
sheeted in or siacked off with the precision and 
regularity which marks the handling of a yacht 
by an expert crew. The “ Nydia” was built and 
ber complicated steering and sail handling mech- 
anism was designed by Mr. H. Consterdine, of Lan- 
easter, England, to whom we are indebted for the ac- 
companying photographs. The various operations in- 
volved in putting the helm down and changing the trim 
of the sails are performed by the joint agency of the 
wind pressure on the sails, a log which trails in the 
water astern of the ship, and a set of cogwheels, pul- 
leys and shafts which are carried on the deck. The 
yacht may be started froma lee shore, and made to 
perform any desired number of tacks against the wind, 
at the conelusion of which she will 
swing around, the main boom will 
be squared off, and she will return 
before the wind to the starting 
point, all these operations being 
performed without apy outside as 
sistance. Moreover, the length of 
the alternate tacks may be varied 
by a proper adjustment of the 
mechanism and, if so desired, the 
boat may be made to sail on alter- 
nate long and short tacks. 

The source of power for working 
the sail and tiller mechanism is the 
wind, while the trailing log is used 
for regulating the length of each 
tack and the time of making the 
turn at the outer mark. We will sup- 
pose that the vessel is started on the ste rboard tack. The 
revolutions of the log give motion toa latch or stop- 
piece, which is in engagement with the tiller. After 
the proper number of revolutions, the tiller, D, is au- 
tomatica!ly disconnected from the stop-piece when, ow- 
ing to the fact that the main sheet is belayed to the til- 
ler stanchion, the strain of the sheet will bring over the 
tiller and cause the helm to be put down, bringing the 
little vessel around on to the port tack. Running fore 
and aft on the deck is a connecting-rod, A, the 
after end of which is attached to a little pin 
carried on the tiller. The movement of the 
tiller as it is swung to port or starboard thus 
serves to give the connecting rod a longitu- 
dinal movement, which, in its turn, manipu- 
lates the foresai! and jib as explained before. 

The foresail sheet is attached to a little block 
that slides on an athwartship rail, B, which is 
struck to a curve whose radius is about equal 
to the length of the foot of the foresail. At the 
forward end of the connecting rod, A, jast re- 
ferred to, is a sliding pin, which releases the 
foresail sheet sliding block when the helu: is 
put down, and so slacks away the foresail. The 
connecting rod also serves by its longitudinal 
movement to let co the jib sheet. Instead of 
having a jib sheet block sliding on a rail, as in 
the case of the foresail, the jib is provided with 
a pivoted boom, which engages with a releas- 
ing and holding-fast gear actuated by the con- 
necting rod. The foresail is trimmed to wind- 
ward by its foot boom engaging with a locking 
and releasing holder, operated by the fore and 
aft movement of the connecting rod, and its re- 
lease takes place when the wind carries the 
mainsail over to the lee side at the commence. 
ment of a fresh tack. The length of each tack 
is regulated by the set of the blades on the log, 
which can be altered at will, and also by an in- 
tercepting gear between the primary motion 
shaft and the tiller releasing-gear. The pro- 
portionate length of one tack to the other 
is determined by the relative working posi- 
tions of the tiller-releaser, and the tiller-en- 
gaging peg. These relative positions are ad- 
justed by means of an eccentrically slotted 





THE “NYDIA” CHANGING TACKS—FORWARD SHEETS 


SLACKED OFF AND HELM DOWN. 


which brings a small peg on this wheel into contact 
with the main sheet holder after the yacht has cov- 
ered the required distance. The main sheet being re- 
leased, immediately pays out, and the little yacht 
swings around for her homeward journey before the 
wind. The main sheet runs within a tube on the boom 
and through the holder, and is then stowed away on 
areel which unwinds as the wind squares out the main- 
sail. The yacht is kept before the wind by the co- 





DICK VIEW OF THE “NYDIA,” SHOWING THE MECHANISM FOR 


WORKING THE SAILS AND RUDDER. 


operation of the foresail with the steering apparatus, 
the foresail serving to keep the tiller in a fore and aft 
or central position. As long as the foresail is shaking, 
well and good, the little yacht is dead before the wind ; 
but if the pressure of the wind on the mainsail turns 
the boat slightly to port or starboard, so ag to cause 
the wind to press on one side of the foresail, this pres- 
sure throws a set of wheels into gear, which wind up 
on asmall chain attached to the tiller, and operate 





AUTOMATICALLY 


the above description as assisting in the auto- 
matic control of the vessel. 

Mr. Consterdine, who is certainly deserving of 
great credit for his ingenuity and mechanical skill, 
speaks enthusiastically of the working of his model 
craft. 

If any of our readers who are enthusiasts in 
model yachting wish for further particulars of the 
* Nydia,” they can secure them by communicating 
with Mr. H. Consterdine, at Milton House, Little- 
borough, Lancashire England. 

Tile Maps. 

In the issue of the SCIENTIFIC AMERICAN for 
June 2 mention was made of a tile map for rail- 
way stations which is being introduced in Eng- 
land by the Northeastern Railway Company. 
The map is made up of 6-inch tiles and measures 
about 6 feet square. We have now received 
further det. ‘Js of this map, which it seems is the 
first railw.y map of the kind produced in Eng- 
land, and seems to have been so thoroughly successful 
as to warrant the expectation that this form of map 
will have a very useful future, not merely for railway 
work, but in other fields, among which may be men- 
tioned particularly that of education. 

In manufacturing the maps the tiles are made by the 
ordinary process of mixing various kinds of clay in 
liquid form. After the necessary treatment the tiles 
are moulded, placed in the kiln and brought to the 
condition technically known as 
“bisque.” The drawing of the 
map is reproduced on copper plates, 
one plate for each tile, and impres- 
sions are made upon specially pre- 
pared paper. The prints sc pre- 
pared are transferred to the surface 
of the bisque tile, an@ rubbed into 
it carefully, to cause the oily ink of 
the paper impression to adhere 
to the tile. The paper is then re- 
moved by dampening it with water 
and rubbing it off, the ink being 
left behind without any danger of 
injuring the surface of the tile or 
blurring the fineness or the sharp- 
ness of the lines. The tiles are 
then sent to the kiln to be “* hard- 
ened on,” after which they are put in kilns and fired. 
They are then taken to the painting room, where the 
colors are put on by hand, after which they are sent to 
the enameling kilns. After this third firing they are 
ready for ‘‘ slabbing,” as the cementing of a design or 
pattern in tile work is called. 

The matter has been brought to our attention by 
Dr. J. W. Redway, F.R.G.S., who is of the opinion 
that these tile maps will be eminently suited for seho- 
lastic purposes, on account of their durability 
and the readiness with which they may be per- 
manently plaeed on the walls of a school or lec- 
ture room. He points out that, unlike maps of 
the common type, they may be freely touched 
with the “pointer” without any fear of de- 
stroying their hard, smooth surface, a feature 
which should render them particularly valua- 
ble for school purposes. 

—_——— p> 0 —— 
Aerial Telegraphy from Balloons, 

A series of experiments has recently been car- 
ried out in France by Messrs. Vallot, Jean and 
Louis Lecarme to determine whether aerial 
telegraphy can be carried out between the 
earth and a balloon which floats freely and 
without earth connections. The ascent was 
made by M. Vallct, who took tl.e receiving ap- 
paratus in the balloon, the transmitter resting 
on the ground. The experiments seem to de- 
monstrate that the earth wire is not indispen- 
sable for transwission under these circum- 
stances, as when the balloon was elevated at a 
great height the signals were received clearly, 
even though the two masts were pointing in 
the same direction. The experiments also 
show that the difference of potential between 
the two posts does not appear to influence the 
reception of the signals, thus confirming the 
previous experiments in this direction made on 
Mount Blane. 
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A BritisH School of Archeology is to be 
opened at Rome. One of the most active pro- 
moters of the enterprise is Prof. Charles Wald- 
stein. Prof. Rushworth has been selected as 


THE SELF-SAILING YACHT “NYDIA” AND HER DESIGNER. ~ the permanent head of the school. 
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[LOCOMOBILE WRINKLES. 


ine of the artists of the SCIENTIFIC AMERICAN re- way be with grass, split stems, or split roots ; though, 
tly purehased a locomobile, and as the result of in coarser examples, vines and stems with the bark on 
-ee or four months’ experience in night riding, he has are often used, 


vised a few “* wrinkles” which are here- 
-h illustrated for the benefit of our read- 
it is absolutely necessary for the driver to 
» a close watch upon the water-glass, 
although the fall of the water below the 
ner level does not by any means involve 
. destruction of the sturdy little boiler 
.J on these machines, it certainly does 
lengthen its term of life. The water- 
.ss is located at the side of the driver and 
void the necessity of his bending over to 
k at it, the builders place a small mirror 
the dashboard, in which the glass is re- 
ted. While the image is clear by day, it 
apt to be a little vague at night, and it 
curred to our artist that by the use of a 
,werful, concave wirror, placed in front of 
id just above the carriage lamp, a strong 
.v of light would be thrown upon the 
iter-glass and a brighter image reflected 
the dashboard mirror. He used a 24¢- 
+h eoneave mirror, which was attached to 
the lamp, in the position shown in the ac- 
companying engraving ; the result has been 
very satisfactory. 
it is equally important that the driver 
should be able to read clearly at night both 
the steam and naphtha gages, which are 
earried on either side of the footboard. To 
render the gages more conspicuous, the 
white enamel face and black pointer were 
removed and a black face with white figures 
and a white pointer, made very much broad- 
er and heavier than usual, were substituted. 
At the same time the carriage lamps were 


extended laterally from the car to allow their rays to 
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spect it resembles wicker work. The weft or filling 

















ILLUMINATING THE WATER-GLASS AND PRESSURE-GAGES OF THE 
LOCOMOBILE. 
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4, Lattice twined weaving, tee, or Hudson stitch. 

5. Three-ply twined weaving. 

In every one of these, except number 5, the wefts make 
oe hee . -- a half tarn or twine at each space between the warps, 


as may be seen on modern waste-paper bas- 
kets. This twined weaving has had a wide 
distribution in time and space. At present 
it is found among the Aleuts, the Alaskan 
Eskimo, and the Pacific slope tribes down 
to the Pueblo country, where it suddenly 
ceases and is seen no wore in America, The 
ancient mound-builders practice it and so 
did the Lake Dwellers of Switzerland. Some 
of the African negro tribes also make twined 
basketry. Toeach one of the types named 
a fascinating variety is given by changing 
the form and administration of the warps ; 
by using stems, splints, filaments or straws 
for the weft; by varying the distances in 
warp and weft, by using different colored 
woods or dyed materials, and by a sort of 
overlaying or embroidery, which consists in 
wrapping the warp elements on the outside 
with colored straws. Shell beads and other 
pretty materials are also sewed on the sur- 
face. The pictures in the text will make 
plain the five styles of twining. Figs. 1 and 
2 are of a Pomo basket received at the Na- 
tional Museum some years ago from Dr. 
J. W. Hudson, of Ukiah, California. 

The ornamentation on the surface, it is 
said, represents a trail through the moun- 
tains. Several types of twining co-exist on 
this specimen. 

PLAIN TWINED WEAVING. —Figs. 3 and 
4, in the two rows at the top, show piain 
twined weaving as it appears both on the 
inside and the outside. The next three rows 
are practically the same, only the interstices 
enclose two warps instead of one, producing 


The weft elements are commonly administered in an ornamental band. Inside and outside are alike, as 


fall more fully upon the gages. The quick reading pairs, though in three-ply twining and in braid twin- in all plain twined ware. Excellent examples of this 
of the gages was further facilitated by making the ing the three weft elements are employed. According are the Aleutian wallets, made of wild rye; Haida hats, 
pointers with a short steel tail, the balancing of the to the relation of these weft elements toeach otherand of spruce root, and many Pomo examples of willow, 
pointer being secured by weighting the tail with a to the warp, different types of structures result, which carex roots, and circes stews. 


drop of solder. These changes, like the introduction may be named as follows: 


of the mirror, have proved very successful, and the 1. Plain twined weaving. 
iriver can now watch the water level, the steam pres- 2. Diagonal twined weaving, or twill. 
sure, and the pressure in the naphtha tank, without 3. Wrapped twined weaving. 


iis attention being diverted from 
ook-out duties as driver. 
ooo 
TYPES OF AMERICAN INDIAN 
BASKETRY. 
BY Is T. MASON, CURATOR OF THE DIVISION 
F ETHNOLOGY IN THE UNITED STATES 
NATIONAL MUSEUM. 

At last, after an almost fatal ne- 
glect, patrons of savage Awerican 
fine art are beginning to appreciate 
Indian basketwork. It is the only 
aboriginal art that has not been 
counterfeited ; at the same time, it 
is more ideal than pottery, since 
form, technique, and intricate pat- 
terns must all be fixed in the imag- 
ination before the maker takes the 
first step. 

TWINED BASKETRY.—In this pa- 
per attention will be confined to a 
single class or genus of basket tech- 
nique, which I have elsewhere called 
“twined basketry” 
(Smithsonian Rep., 1883 
1884, pt. IL, 291,306). 
There are two genera of 
basketry : 

1. Hand plaited, or 
woven, on straight 
foundation. 

Sewed or wrapped, 
on coiled foundation. 
Woven basketry is in 
checker, as in the 
bottoms of common 
splint baskets of reetan- 
cular outline; (2) diag- 
nal, or twilled, as in 
itting, all about the 
rulf of Mexieo, and in 
uth Ameriea; (3) wick- 
vork, as in the Algon- 
lan and Troquoian 
re ; and (4) twined, or 
tled, as will be now 
ained. Twined bas- 

y has a warp of 

's, prepared stems 
| osiers, or splints, 
ged radially at the 
iu and in more or 
arallel fashion on 
ody. In this re- 
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Fig. 3.—Texture of Pomo Fig. 4.—Inside Technique. 
Indian Basket. 





Fig. 7.—Outside View of the 
Pomo Tee or Hudson Stitch. 





River, Cal. 
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Fig. 1.—Pomo Indian Basket, Russian 





Fig. 6.—Inside View of Diagonal and Lit Twine. 




















Fig. 8.—Outside View of Three- 
Ply Twined Weaving. 


TYPES OF AMERICAN INDIAN BASKETRY, 


Fig. 9.—Inside View of Three- 
Pi Twined Weaving. 


DIAGONAL TWINED WEAVING.—This type is pro 
duced by carrying the wefts over two warps or more, 
and on the next round alternating the warp enclosed. 
The technique is shown on the iower half of Fig. 3 for 


the outside, and on the lower right 
hand corner of Fig. 4 for the inside. 
Enlarged illustrations of this ;twin- 
ing appear on the left hand side of 
Fig. 5 and the right hand side of 
Fig. 6. Good examples of this are 
to be seen on Haida and Thiinkit 
basketry, on basket bottles of tha 
desert region of the West, but it 
blooms out in the Pomo ware, un- 
der the nume of chuset. 

WRAPPED TWINED WRAVING. 
—I have elsewhere given this the 
title bird-cage twine, because, as in 
old fashioned wire cages, the war): 
forms a lattice work with one vo! 
the wefts laid horizontally across 
the inside, making rectangular in- 
terstices, and the other 
warp is wrapped about 
the intersections. The 
technique is well ex- 
plained by figures 4, 5 
and 6. This type of 
twined weaving is not 
widespread, being con- 
fined on the Pacific 
Coast between the 30th 
and 50th parallel. It is 
seen in Makah, Quin- 
ault and Chehatis bas- 
kets, in Wasco Sally 
bags, and, in all its 
giory, in Hudson’s 
Powo, under the name 
of lit. It lends itself 
most kindly to difficult 


patterns. 
TKE TWINED WEAV- 
1nG@.—This style of 


twined basketry is con- 

fined to the Pomo, of 
~ lussian River, Cali- 
fornia, and should be 
named after the disecov- 
erer of the Hudson type. 
There are, in fact, two 
warps and two wefts. 
The warp consists of 
vertical stems, as in 
plain twine, overlaid on 
the outside by a hori- 
zontal stem forming 
square interstices. 
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These two warps are held compactly together, as 
shown in Fig. 7, by plain twined weaving with two weft 
the inside, tee ware does not differ in 
but on the outside the 
On all tee ware the 


elements. On 


appearance from one, 


stitches have a wrapped look. 


type 


ornamentation is in bands of two colors, 


THREE PLY TWINED WEAVING.—The bottom of 


Fig. 2 is in three-ply technique, which is better set 
forth in Figs. 8 and 9. Itis, in facet. a variety of diagonal 
work, since two warp stems are necessary to each 
stiteh The woman holds three weft filaments or 


splints in her left hand, makes a third of a turn with 
with her right hand weft over a 
then makes another third of a tarn, cateh- 
The result is plain 


itches one 


tuem, ¢ 
warp stem 
ing a well over a warp, and so on. 
twined weaving on the inside and diagonal t wine on the 


outside. The process is never reversed so as to bring 


the plain stitch on the outside, since that would leave 
a bungling job on the interior. Braided twine is only 
a fancifal variety of this type and is seldom used. 
Three-piv twine is found nowhere covering the entire 
surface of a basket, but it is employed for bottoms and 


for strengthening bands, especially in the great interior 


basin 

Mewbers of the Bascuada Fraternity should leave no 
stone unturned to aseertain beyond the shadow of a 
doubt for each basket the name of the Indian tribe to 
which the maker belonged, the botanical and Indian 
name of every plant employed, and the meaning of 
every design. Later on we shall discuss plated ware 


and coiled ware 
<> +9 


Vehicle Traction, 


Cost and Limitation of Electric 
BY ALTON D. ADAMS 

Though the electric vehicle follows every movement 

of the operator’s band, it is as truly driven by the 

great engine at the distant generating 

At each trans- 


power of thre 


station as is the dynamo on its shaft. 
formation between the engine and the distant moving 
vehicle a portion of the work done in the steam cylin- 
The eleetric generator 
the 


form 


der disappears as useless heat. 
per cent of mechanical 
work expended at the 
The vehicle battery may return about eighty 


probably delivers ninety 


its shaft in of electrical 


energy. 
per cent of the watt hours whieh it absorbs from the 
generator, and the driving motor ought to change 
three-fourths of the energy given out by the battery 
into motion at the wheels. On the basis of these fig- 
ures the work done by the vehicle motor should be 
09 x 08 x 075 4, or fifty-four per cent of the horse 


power hours delivered on the dynamo shaft 

A knowledge of the relative cost of energy, as fur- 
nished by the horse and by the steam engine, is conse- 
quentiy the first step to a correct appreciation of the 
possibilities in electric vehicle traction. 

A fair conelusion the best data at hand and 
from experience seems to be that a good horse, travel- 


from 


ing at from six to eight miles per hour when in motion, 
and with frequent stops, can do on the average, day 
about 6,000,000 foot-pounds of work daily. 
about 


after day 
This work 
nineteen miles over well-paved, nearly level city streets, 


corresponds to a daily travel of 


drawing a wacon that weighs with load from 2,000 
to 25,000 pounds, the constant poll or traction on the 
part of the horse being taken at 50 pounds. 

The conventional unit rate of work, or horse power, 
but it is well known 
that this rate is much beyond the continuous daily 
figure for 
taken at 
covering all regular expenses and divided 


is 33,000 foot pounds per minute ; 


horse. A low 


may be 


performance of the average 


the daily maintenance of a horse 
60 cents 
rent of stall, 10 cents ; 
attention, 1VU cents; Allowing 


the horse one day of rest in seven, which will be neces- 


as follows Feed, 35 cents : 


about 
and shoeing, 5 cents. 
sary in order to maintain the assumed rate of work, 
his useful service per week will be 6,000,000 x 6 = 36,- 
000,000 foot pounds, or eighteen horse power hours. 
The maintenance for the horse is 
60 x 7 120 so that the cost of his work per 
horse-power hour is 420 + 18 As most 
eleetric vehicles will probably be supplied with energy 


weekly charge 
cents, 


233 cents. 


from revular central stations, for the present at least, 
the public power rates are a satisfactory basis for com- 
parison with animal power, Electrical energy is now 


soid from many central stations for power purposes at 


not more than 3'4 cents per horse-power hour, and 
there is no reason to suppose that a higher rate will be 
eharged for service to electric vehicles. On the eon- 
trary, the ability of the electric vehicle to draw its 


enercy from the generating station at the times of 


light load when most of the equipment would other- 
wise be idie, will insure it the lowest rates made for 
any service. As a matter of fact, the charging rates 
for automobiles at certain times of day in New York 


city are now materialiv below the above figures. 
Taking the efficiency of vehicle batteries at 80 per 
ceot and of the motor 
their com ined efficieney becomes 0°80 x 0°75 =—0°60, or 
60 per cent, so that for each horse-power bour exerted 


at 75 per cent, as stated above, 


by the motor on its vehicle the battery must draw 
1+ 06 166 horse-power hour from the generating 
piant. The cost per horse-power hour of energy actu 


ally expended in propelling the vehicle, as is the work 
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of a horse, is therefore 3°33 x 1°66 = 5°53 cents. Com- 
paring this sum of 5°53 cents with the amount found 
above, covering the same work on the part of a horse, 
shows the unit of work applied to a vehicle by the 
horse to be 23°3+5°53 = 4°2 times as expensive as when 
the same work is applied by the electric motor. 

Having noted the costs of driving power for horse 
and electric vehicles, and the great saving effected by 
the latter, it remains to determine the nature, arrange- 
ment, weight, and capacity of the electrical equip- 
ment. The main necessary difference between the 
electrical and the horse vehicle lies in the addition of a 
storage battery and an electric motor. The battery is 
charged from any proper source of electrical energy 
and if not used will retain its charge for an indefinite 
time. The nature of the battery is such that its energy 
can be drawn from it either very slowly or quite rap- 
idly, as desired, which well suits it to the irregularities 
of practical service. When necessary the battery is 
capable of exerting a power several times greater than 
its normal rating during short periods, but the effi- 
cieney or ratio of energy given out to that required for 
a charge is reduced somewhat, while the very high 
rate of work is kept up. 

An advantage of the battery is that, being made up 
of small units, any desired capacity can readily be 
secured by the addition’ of just the necessary number 
of cells, This property of small variations in capacity 
is in contrast to the necessities of horse traction, where, 
if one horse is not enough, for a given work, another 
must be added, and the capacity thus doubled. At 
present there is material variation in battery weights 
per unit of capacity with different makers, the general 
rule being that the lighter the weight of battery per 
horse power hour output the shorter its life. There is 
some compensation for the shorter life of high-capacity 
batteries in their tendency to a lower first cost. Mod- 
erate figures for battery weight and capacity may now 
be taken at one horse power rate of work for each 300 
pounds of battery at normal discharge, and one horse- 
power hour capacity for each 90 pounds of battery. 
On these figures the battery working at normal rate 
will be discharged in the number of hours indicated 
by 300 + 90 = 3°3. If, however, the battery is worked 
at less than its greatest normal rate, so as to be dis- 
charged during six or eight hours, its efficiency is in- 
creased and an output greater by 15 to 25 per cent 
obtained from a single charge. If the object in any 
case is to equip an electrie vehicle with the smallest 
practical weight of batteries, it can be done by allow- 
ing the full normal rate of discharge at average speed, 
and the battery weight will then be a very moderate 
item. 

If, however, the battery is thas discharged at its 
maximum regular rate, the time of action will be 
short before a new charge is required, as indicated 
above, and the efficiency may be as low as 60 to 70 per 
cent. There are, no doubt, some vehicles intended for 
short periods of use and high speeds, in which lirht 
weight is of enough importance to warrant the con- 
stant use of batteries at their fall normal discharge 
rates. The great majority of vehicles, however, re- 
quire to be in use during times and over distances 
between charges that preclude the constant use of 
batteries at their maximum rate of work, and for these 
cases the batteries must be selected on their horse- 
power hour capacity, rather than for their maximum 
horse power or rate of work. The construction of 
efficiency or cost of operation is of more moment with 
the average vehicle than a few hundred pounds of 
weight one way or the other. Numerous tests on a 
variety of both light and heavy electric vehicles show 
that the energy consumption per ton mile on fairly 
level roads may be safely taken at an average value of 
0°16 horse-power hour, so that 90 x 0:16 = 14:4 pounds 
of a battery having a capacity of one horse-power 
hour per 90 pounds of weight are required per ton-mile 
of vehicle travel. Thus,a vehicle that is to travel 
twenty-five miles between charges, and weighs com- 
plete with passengers and load 2,000 pounds, should 
have a battery weighing about 144 x 1 x 25 = 300 
pounds. The relation pointed out between weight 
of battery and the ton-miles of vehicle travel shows 
that the amount of battery required for any particular 
vehicle depends directly on the distance to be traveled 
between charges and the total weight carried. If, 
therefore, the above vehicle may have its battery 
charged once for each fifteen miles of travel, the bat- 
tery weight may be reduced to three-fifths of its neces- 
sary weight for a travel of twenty-five miles, that is, to 
about 216 pounds. Or again, if the total weight of 
vehicle fully loaded can be kept at 1.000 pounds, it 
may travel twenty-five miles between charges with 
one-half the previous weight of battery ; that is with 
180 pounds. When it is desired to reduce battery 
weight simply through frequent battery charges, a 
limit is soon reached unless speed of operation is cut 
down along with the length of runs. This last condi- 
tion is due to the fact that the battery should weigh 
about 300 pounds per horse-power rate of work re- 
quired. Take, for example, a vehicle that weighs one 
ton complete and may be charged once for each ten 
milesrun. The ton-miles of this vehicle are 1 x 10=10, 
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and the weight of battery to drive it this distance is 
14°4 x 10 = 144 pounds, bat on the basis of 300 pounds 
of battery per horse-power rate of work the battery in 
this case should only be called on fora rate of 144 + 
300 = 0.48 horse-power. One horse power hour de- 
velops 1,980,000 foot pounds of work, so that 0°48 horse- 
power hour will farnish 1,980,000 x 0°48 = 950,400 foot- 
pounds. 

The 0°16 horse-power hour previously found neces- 
sary per ton-mile develops 1,980,000 x 0°48 = 316,800 
foot-pounds, so that che greatest regular speed for this 
vehicle should only equal 950,400 + 316,800 = 3 miles per 
hour. At this speed the vehicle will cover the ten 
miles in 10 + 3 = 3°33 hours, which is about as short a 
time as should be allowed for the full discharge of a 
battery. 

Motors of either two, three, or five horse-power at 
normal rating are used on most vehicles thus far built, 
and the approximate weights of these sizes may be 
taken at 150, 200, and 260 pounds respectively. The 
motor power ratings above given are subject to an 
increase of as much as 100 per cent during a few min- 
utes ata time without material injury to the motor. 
As the enetgy required per ton-mile is very nearly the 
saine for large and small vehicles, the cost of operation 
for any desired loads and distances can be readily ecal- 
culated on the ba:is of 0°16 horse-power hour per ton- 
mile. For example, a vebicle weighing 1,000 pounds 
complete with load will consume energy to the value 
of 0°5 x 0°16 x 3°33 = 0°266 cent per mile of travel, on 
the rate of 3°33 cents per horse-power hour for electric 
energy, as above stated. 

Allowing a horse to travel twenty miles per day with 
the 1,000 pound vehicle, the cost per mile is 60 + 20 = 3 
cents, on a charge of 60 cents per day for horse main- 
tenance, thus making the cost with horse about eleven 
times that with electric power. With the horse the. 
cost of light and heavy loads per mile varies constantly 
and cannot fall below a certain minimum per day, no 
matter how small the work done. The horse has a 
certain radius of action for a given load which cannot 
be regularly exceeded. The electric vehicle has a daily 
radius of action much greater than that of the horse, 
and within wide limits is nearly independent of the 
load for its speed. 

++ O-m 
; Archeological News. 

Thirty thousand copies of the * Logia” have already 
been printed by the Egyptian Exploration Fund, and 
the demand is still continuing. 

Prof. Lanciani, the archeologist, has received the 
Royal Gold Medal at the Architectural Congress. He 
is the second representative of Italy to receive this 
medal. In 1849 it was presented to Canina for his lit- 
erary work in connection with art and architecture. 

Princeton University has received from Mr. MeCor 
mick a collection of Indian pottery, stone implements 
and articles used in religious ceremonies of the Hopi 
Indans of Arizona. This gift willsupplement the large 
collections which the University already possesses of 
Mexican and Peruvian pottery. 

An interesting collection of stone implements has 
been obtained from the Nile Valley by Mr. Seton-Karr. 
The material is chiefly vellowish-brown or pearl-gray, 
opaque, earthy chert, and is but rarely of the trans- 
lucent, chalcedonie variety as found in the chalky 
formation of England. The collection contains a large 
number of types, which may be classed as bracelets, 
ax-like tools, leaf-shaped flints, knife like instruments, 
hoes or agricultural implements, scrapers, cores and 
flakes. 

Dr. Wolfgang Reichel, whose work on Homeric ar- 
mor is familiar to all classical archeologists and Ho- 
werie scholars, has just published, says The Builder, a 
tract on “The Cults of the Gods in pre-Hellenic 
Days” (Ueber Vorhellenische Gétterculte), which opens 
up a new chapter in Mycenean and Howerie areho- 
logy. From a careful scrutiny of Mycenzan “ finds,” 
he has come to the conclusion that in Mycenwan days 
the object of worship was, in the main, not the image 
of the god, but his throne on which invisible to mor- 
tal eyes, he took his seat. Schliemann himself long 
ago drew attention to the number of little empty 
terra-cotta seats or thrones found in graves at Tiryns, 
Mycene, Menidi, Nauplia. A similar empty throne 
appears on a gold ring found at Mycena, and is ap- 
proached by three female figures with gestures of 
adoration. These seats, or thrones, Dr. Reichel be- 
lieves, were originally altars, and it will interest bibli- 
eal scholars to learn that the “ark of the covenant” is 
supposed to have been such a movable throne. Just 
such a portable throne is described by Herodotus 
(vii., 40), as accompanying Xerxes on his military expe- 
ditions Again and again in his account of antiqui- 
ties, preserved in very primitive sanctuaries, Pau- 
sanias notes these®@imageless thrones. The famous 
peplis of Athene was, Dr. Reichel thinks, laid on such 
a throne on the knees of the invisible goddess. In a 
word, he holds that Mycenean worship was aneikonic. 
His theory is supported by a mass of carefully-collected 
evidence, and, whatever may finally be thought of it, 
deserves attention. 
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NIAGARA WHIRLPOOL 
BOAT. 


(ROUGH RAPIDS IN A 


July 9, Peter Nissen, of Chicago, made a success- 
rip through the Whirlpool Rapids at Niagara, being 
‘(rst man to go through in an open boat and come 


unharmed. He entered the Rapids 
P, M., the boat gliding down easily 


Scientific American, 


Diffusion of German Capital, 


A report has been recently made by the German 
Government, aided by its foreign consuls, as to the 


diffusion of German capital in the different countries, 


with the exclusion of Europe (all but Turkey) and the 
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Honduras, 63 millions ; in the West Indies, 68 willions, 
including Cuba, with 88 millions. The figure for Ven- 
ezuela is 50 willions; for Colombia, 25 millions; for 
Peru and Ecuador, 25 and 30 millions respectively, with 
68 to 75 millions for Chili ; the Argentine Republic fig- 

ures for 150 millions; Paraguay and 





first, entering the first wave ena 
and going partly over and partly 
er the water, which drenched com- 
ly Nissen, or Bowser, as he pre- 
to be ealled. The second wave 
k him with terrific force, almost 
id side, the boat being partly turn- 
y the first wave, smashing Bowser 
nst the cockpit, knocking off his 
and nearly smothering him. A 
vent later he entered the frightful 
-s of warring waters opposite the 
irlpool Rapids Station, and for a 
» moments it looked as though his 
i had come, the boat being tossed 
, terrifie foree almost out of the 
er, broadside up, the iron keel, 
shing 1,250 pounds, being plainly 
Boat and occupant then disap- 
ired altogether, not being again 
for several seconds until it was 
red that Bowser had met his death. 
ienly both man and boat reap- 
ired farther down stream and the 
onleoker= gave vent to 
r feeling in cheers. Under the 
the hardy navigator again 
ot, receiving a crushing blow as he 
entered every succeeding wave until 
e stanch craft and its master finally 
entered the Whirlpool. But be was not yet safe. 
Having no means of guiding or propelling the boat, 
Nissen was compelled to sit in the water in the cockpit 
r 50 minutes, being carried around the Whirlpool four 
Once the boat approached the vortex and was 
sucked down about half its length, the other half 
standing out of the water in an aliwmost vertical position. 
It was immediately thrown out, however, and resumed 
its course around the pool. When at the farther end, 
where the current has the least strength, the boat 
then being about fifty feet from shore, three young 
wen swam out with a rope and fastened it to the boat, 
vhieh was then drawn a shore by very willing bands. 
r, when questioned, said he was not injured in 
ly feeling cold and weak. He was stripped 
eu dry clothing, and he then declared he felt all 
right. In making the trip Bowser wore his usual cloth- 
g, putting on an ordinary life preserver to aid him if 
he should be thrown out. He did not intend to fasten 
\iimself in the boat, but at the last moment passed a rope 
over bis shoulders, which undoubtedly saved his life. 
The boat, which he named the * Fool Killer,” was 20 
feet long, 4 feet wide, and 4 feet deep. The deck was 
slightly raised in the center, gently sloping to the gun- 
wales. In the center of the deck a cockpit 4 feet long and 
‘0 inches wide extended down to the keel, a distance of 
t feet. The side planking of the cockpit was carried 
above the deck, forming a combing 6 inches in height, 6 
water-tight compartments were built in the boat, two at 
each end, and one each side of the eockpit, 300 pounds of 
rk were also used, so that the boat was unsinkable. 
(he main feature of the boat was the keel. This was a 
suaft of round iron, 4 inches in diameter and 20 feet 
long, hanging 2 feet below the bottom of the boat, and 
held in position by five 1-inch iron bars. 
Vur photographs were taken by Mr. G. E. Stone- 
bridge, who also wrote the article. 
s+ 0 
THE new forts at Dover, England, are to have six 
‘inch wire-wound guns, having an effective range of 
eleven miles, They are nearly 40 feet long. 


indreds of 


wafers 


times, 


Bowse 
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THE “FOOL KILLER,” SHOWING CONSTRUCTION OF KEEL. 


United States. It thus appears that the capital en- 
gaged in foreign countries reaches a total of nearly 2 
billions, in which its employment in commerce enters 
for a large figure. It is especially in America, without 
counting the United States, that German capital is 








THE BOAT PASSING THROUGH THE WHIRLPOOL 
RAPIDS, 


largely distributed, the total reaching one billion and a 
quarter. In Canada 644 millions are employed; in 
Mexico, 50 millions; in Central America, including 
Guatemala, Costa Tica, Niearagna, San Salvador, and 








Uruguay, 25 millions. For Brazil the 
official figures give 150 millions, while 
the commercial statistics give but 88 
willions. Into these figures the rail- 
roads enter for a large part; for the 
whole of South America, on the east 
coast, the total reaches 250 to 375 mil- 
lions. The German commercia! houses 
have a capital of 50 willions in Argen- 
tine Republic. In the city and prov- 
ince of Buenos Ayres are over 500 Ger- 
man farms, representing over 88 mil- 
lions of capital. At Buenos Ayres the 
German industry is represented by 1°6 
millions. At Paraguay, in a total of 
17,000 foreigners, over 12,500 are Ger- 
mans, The property possessed in Ura 
guay and Paraguay is valued at over 
3 millions. At Rio de Janeiro, San 
Paolo, and Rio Grande there are 147 
German commercial houses, having a 
total capital of 38 millions. 
o-o-o--—__—_ 
Orris Benson's 





Progress. 
The progress which Orris Benson, 
the deaf, dumb, and blind boy is mak- 
ing is quite remarkable, and the sci 
entific treatment which he is receiving 
at the New York Institution of the 
Deaf and Dumb wade him 
cheerful inmate, as he carries on con- 





has a 
versation with the use of the sign language by the sense 
of touch. He can converse aiso by speech. He hasa 
great fondness for history and geography, and he has 
also made considerable progress in arithmetic. He can 
do chair caning, carpentry work, and even manages to 
earn considerable money during his vacation. He is 
showing an excellent intellect, and the similarity of his 
case to that of Helen Keller is attracting wide attention. 
It will be interesting to see the development of these two 
minds which, but for the patient and scientific instruc 
tion of their teachers, must have passed through life 
wrapped in Cimmerian darkness, 


—_— —_—_— t+ ete 


of the United States for 


1900. 

The total foreign commerce of the United States 
during the fiscal year, 1900, exceeds by 16jper cent that 
of any preceding year, being $320,000,000 greater than 
that of 1899, the heaviest year on record preceding the 
one which has just ended. The total commerce of the 
vear is $2,244,193,548. The exports are $1,394,479,214. 
The imports are also heavy, especially in the class 
that includes articles in a crude condition which en- 
ter into the various processes of domestic industry. 
The most notable features of the year’s commerce are : 
1, the increase in imports of all manufacturers’ mate- 
rials not produced at home ; 2, the increase in exports of 
manufactured articles ; and 3, the fact that the foreigo 
commerce for the first time in the fiscal year record 
crossed $2,000,000,000 line. 

—~> ++ ae --- —- —— 
The Tropical 


Foreign Commerce 


Army Ration, 


Dr. L. L. Seaman offered, through the Military Ser- 
vice Institute, a prize for the best essay on the ration 
for use of the army in the Tropics. Dr. Munson’s essay 
received the prize. He considers that the present army 
ration contains too much nitrogenous food and hydro 
earbons and not enough carbohydrates; also that the 
ration is too generous. The sugars aud starches should 
be slightly augmented. 











THE RESCUE OF MR. NISSEN AFTER HIS ADVENTUROUS TRIP. 





° TOWING THE 


“ FOOL 


KILLER” TO THE AMERICAN SIDE. 
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Report of Commissioner of Patents Duell, 
The following report of the business of the United 
States Patent Office for the fiscal year ending June 30, 
1900, has been made by Commissioner of Patents Duell : 


APPLICATIONS AND CAVEATS RECEIVED. 


Applications for letters patent, .......0cceceeeeeeeeeereeenes 39,815 
Applications for design patents, .........-+.sesesceeceeeceee 2,263 
Applications for reissue patents ecnesee cosests 90 
Applications for registration of trade marks. eseeeeeereceees 2,108 
Applications for regietration of labels.......... «+ sess 872 
Applications for registration of prints....... ......++seeees 1 
CAVEAIB. . 0... cccccccevecsccceseecerecceseeees seeeeeeseeres 1,739 
BOAR. 00s cecescovcdevcceccescecsesscocsouseccsoose cece 47,009 
APPLICATIONS AWAITING ACTION. 
Number of applications awaiting action on the part of the 
office on Juiy 1, 10D... .. ccceccceccnccce  < seweeweones 3,564 
APPLICATIONS FOR PATENTS, INCLUDING REISSUES, DESIGNS, TRADE 
MARKS, LABELS, AND P” WTS. 
June BW, 1901... cccvesees 43.616 
DJume BD, WW 2. ncccrcve secccccses cove coe seosesevescos 8.54 
Jame BW, WB .. coceccvececceses «+ seeereeerseseuseneeens 43,489 
Hume BD, VDE... ccccccrccccecceceerccocee:seoee-seosceeceses 30,206 
June 30, 1805 . 41,014 
Peeme GR, BEDS. ... < ccnev0c0cee0ceen s0eeccse86ee coe cescessess 45,645 
Due BD, WOT. .. ccvccceccccsevesccces . 7,747 
Fume BD, 1BWB. ..cccccsceecces «creas covccege 44,216 
Fame BD, IAD .. cccccece cssccccceccecccccssoarsccccccccee 40,220 
Tame BD, 1900... 2.00 cccceseres sesvcccccesene: socesorees 45,27 
PATENTS GRANTED, AND TRADE MARKS, LABELS, AND PRINTS REGISTERED. 
Letters patent granted (including reissucs and designs) . B50 
Trade marks registered.... .. 1,660 
Rabels semleterOd.ccccccecccccceseese coccoee +e ceceseees 6a 
Prints registered. ......cceeeceens ees 93 
occcecesese 28,975 


Total...... 
Summarizing these tables there were received dur- 
ing the year 39,815 applications for mechanical pat- 
ents, 2,263 applications for designs, 90 applications for 
reissue, applications for prints, 
There were 26,540 patents granted, including reissues 
and designs ; 1,660 trade marks, 682 labels and 93 prints 
were registered. The number of patents that expired 
was 19.988. The total receipts of the office were $1,358,- 
228.35, the total expenditures were $1,247,827.58, and 
the surplus of receipts over expenditures, being the 
amount turned into the Treasury, was $110,400.77. 

The examination work of the office is in about the 
same relative condition that it was at the close of the 
fiscal year ending June 30, 1899. At that time every 
examiner had his new work within one month from 
date of filing and his amended work within fifteen 
days of date. At the close of the present fiscal year 
thirty out of the thirty-six examiners had their new 
wurk within one month from the date of filing. Of 
the remaining six, three overran that time by but one 
day. The amended work in nearly all of the divisions 
was being acted upon within fifteen days after filing. 
The number of applications awaiting action on the 
part of the office on July 1, 1900, was between five and 


1,739 caveats and 127 


Scientific American. 


six hundred more than on the Ist of July, 1899, but 
the number of applications for patents, etc., received 
during the last fiscal year was 5,000 greater than dur- 
ing the preceding year, and the number of amend- 
ments acted upon was also correspondingly greater. 

This is considered an excellent sh wing, Comwmis- 
sioner Duell says, and reflects credit ujjon the examin- 
ing corps when it is borne in mind that a greater num- 
ber of examiners were detailed for classification work 
than during the preceding fiseal year. 

The work of the clerical divisions has been kept well 
up to date, and there is no reason why, he says, with 
the small increase of clerical force given by Congress 
at the last session, the work of the clerical divisions 
shoald not be promptly and carefully done. 

During the last month of the fiseal year it was found 
possible to give to this division much needed room. 
This will enable a larger force to economically perform 
the valuable work now being done by the chief of the 
classification division and his earefully selected corps. 
The work of this division during the past fiscal year 
has continued, and, while the amount accomplished 
is not perhaps as great as was hoped for, yet it is but 
fair to say that with the additional room and force 
much of the incompleted work of the past year will be 
finished. 

Commissioner Duell says : 

‘** As yet this bureau has derived little or no advant- 
age from the removal of the General Land Office. The 
additional room which has been assigned, under your 
directiou, to this office is, I regret to say, inadequate 
for its needs. It demonstrates that the Patent Office 
building is too small to meet the needs of the Interior 
Department proper and this office. As the building 
was originally planned and designed for the Patent 
Office, and very largely paid for by money paid into 
the Treasury by the inventors of the country, it would 
seem as though the entire building should be applied 
to the uses of the Patent Office. This, however, does 
not seem to be feasible, and I therefore express the 
hope that at an early day a new building may be 
erected for the sole use of the Patent Office, and I be- 
speak your powerful influence with Congress to aid 
the passage of Senate Bill No. 1,159, which provides 
for the construction of a fireproof building for the use 
and accommodation of the Patent Office, including a 
hall of inventions. 

** Legislation in this direction is favored by many 
societies and associations interested in the subject of 
invention, and by bundreds of progressive manufac- 
turers and inventors who have addressed petitions to 
Congress in the matter. The surplus receipts of the 
United States Patent Office for the past ten fiscal years 
amount to more than $2,000,000, while the total excess 
of such receipts turned into the Treasury amounts to 
over $5,000,000. Aside from this, the United States 
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owes a debt to inventors which it can never repay. A 
slight recognition of this debt, however, would be the 
erection of a building such as referred to, which might 
be considered in the nature of a monument. The 
necessity for some action on the part of Congress is 
pressing and should not be longer delayed. 

THE SCIENTIFIC LIBRARY. 

“This library,” says the report, “consists of over 
70,000 bound volumes, and a conservative estimate of 
its value is $200,000. It would, however, be impossible 
even with this amount, or with any sum, to replace 
the library should it be destroyed by fire. Many of the 
most valuable works are out of print. Our books are 
not now safely stored, and while in this building it is 
impossible to wholly protect them from fire, vet much 
might be done in this line by the use of steel stacks, 
which are now in common use in every modern library 


building. 
LEGISLATION. 


“In submitting my estimates for the present fiscal 
year my suggestions in the main were approved by 
you, with the result that many of them so approved 
were favorably acted upon by Congress. Your action 
in this matter was appreciated by the inventors and 
manufacturers of the country. 

“Something more in the line of readjustment of 
salaries and a reclassification of the clerical force of 
this office is needed, and in submitting my estimates 
for the next fiscal vear your attention will be called in 
detail to such matters.” 

The Current Supplement, 

The current SUPPLEMENT, No. 1282, has many ar- 
ticles of unusual interest. ‘‘The Burial Grounds of 
the Ming Dynasty” illustrates the colossal statues of 
men and animals which grace this very curious ceme- 
tery. ‘* Russian Central Asia, Countries and Peoples,” 
by Archibald R. Colquhoun, is a particularly timely 
article, accompanied by an excellent map. ‘Some 
Twentieth Century Problems” is a vice-presidential 
address of the Section of Botany of the American As- 
sociation for the Advancement of Science. Thesecond 
of the remarkable series of papers on ‘‘ American Com- 
petition ” is given in this issue. 











Centents. 
(Dlustrated articles are marked with an asterisk.) 
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taking hold of the loops of the hair-pins, drawing them 


RECENTLY PATENTED INVENTIONS. 


Implements. 


Joseru A. PARKER, | 
ntion provides a means 


Agricultural 
COTTON.-DISTRIBUTER. 

Dripping Springs, Tex. The inve 
for equalizing the distribution of cotton to a series of 
and for retaining the cotton in the 
deliver it to the hoppers 
rhe current of air em- | 
ployed to deliver cotton to the receptacles, can be so reg | 
made either to draw orretard, A 
The control- 
ling devices for the receptacles are eo constructed that 
header can be cut out 


connected receptacles 
receptscies until it is desirable to 
or feed devices for cotton-ine 
ulated that it can be 
storage-receptacie is provided for each gin. 
either the right-hand one or the 
without interfering with any of the others. 





Bicycle-Appliiances, 


REPAIR-JACK.—Manesact A. Masters, Montrose, 
Colo, In repairing and assembling bicycles, it is con- 
venient to have some means for holding the bicycle, by 
which it may be adjusted to any desired position 


His jack 


is swiveled, 


Sach an appliance the inventor has devised, 
comprises a standard to which an arm 
projecting horizontally. A crossbar ie secured to the 
the arm by a fixed and by a ewinging pivot 
at right angles to each other. Bicycle-holding clampe 
are provided upon the croes-bar. By means of thie jack, 
the bicycle can be raised or lowered, turned or adjusted 


outer end of 


in every conceivabie position. 
Electrical Apparatus, 
ELECTROLYTIC APPARATUS NaTuantet L. 
Turner, Salmon City, Idabo. This apparatus for the 
electrolytic separation of gold, eliver, and the like in solu. 
tion, prepared palp, and slimes comprises a tank; a 
carrier provided with depending arms ; an electrode sup- 
ported by the arme ; 
and an electrode of opposite polarity to that first men- 
tioned. The solution ix placed in the tank and agitated 
while the current is tarned on, so that dissolution and 
precipitation proceed simultaneously. The larger the 
nomber of anodes and cathodes, the quicker will be the 
precipiiation. All gokl, silver, or other metal is quickly 
deporited on the piates of the cathodes, When the proper 
amount of meta! has been deposited, the carrier is raised 
’ with the cathodes and anodes. 


tura-battons secured to the arme ; 





Mechanical Devices, 
HOOP-RACKING MACHINE.—Cnances Reep, Port- 
land, Ind. In making hoops from lamber, it is custom- 
ary to eplit the wood into bere which are of a thickness 
corresponding with the width of the hoop and of such 
width as to make a number of hoops These are then 
checked at one end and split intoseparate hoops. Mr. 


being checked at the ends, and splits them up into hoops 
by passing them through the machine, 





Rallway-Contrivances, 
RAIL-JOINT FASTENING.—Annte B. Scurmmet, 
Portiand, Ore. 


HAME-TUG, — James T. Depman, Sullivan, Il. 
This coupling for a trace and hame-tug is so constructed 
that mach less leather is required in the making of the 
tug. The sections can be rendered adjustable and can 
be securely locked in adjusted position by means of a 


The fastening comprises an angle-bar | YeTY simple locking device. The coupling tends to 


having two sets of teeth, and a locking-plate having strengthen the parts and dispenses with the necessity 
means for engaging bolts and also having two sets of | Of loops. 


teeth. The teeth of the plate are so related to the teeth 
of the bur that, when adjacent sete of teeth of the plate | 
and bar are in mesh, the other sets of teeth will be out of 
mesh, By reason of this construction, the use of a nut 
and nut-lock is rendered unnecessary ; and the angie- 
bars at the points of the rail-sections are effectually and 
positively tied in place. The locking-plate cannot be 
loosened by any vibration in the rails and can be de- 
tached only by violently and repeatedly striking one of 
its ends, 





Musical Instruments, 

MUSICAL INSTRUMENT. — Manvet Montoya, 
Bogota, Colombia. The inetrament is of the mandolin 
type and has a hollow body comprising a top and bot- 
tom connected by a peripheral wall. This wall consists 
of an outer layer of celluloid and an inner layer of wood 
giued together. A tail-piece is also provided having at 


notches and projections between them. The invention 
provides a very strong construction of the body without 
interfering with its resonancy, as well as a tail-piece for 
taning the strings perfectly. 

STRINGED MUSICAL INSTRUMENT. — Ernst 
Eviert and Apotr WALLENsTEIN, Manhattan, New 
York city. The purpose of this invention is to provide 
a new cithern-like instrument arranged to enable the 
performer to play the desired accompaniment to the 
melody and to play the melody on either of the usual 
leading cithern strings, or on an open scale of strings. 
The accompaniment-strings extend over frets; and a 
namber of independent, movable pitch-changing bars 
extend transversely over the accompaniment-strings and 
are arranged between adjacent frets. Individual buttons 
press and move each of the bars in engagement with the 
accompaniment-strings to press them upon the corre- 
sponding fret. 


Vehicles and Accessories, 

VEHICLE.—Ctiarx C. tlvarr, Harry W. Watson. 
Wiis Witpaxerr, and Cyrus B, SAnpERson. 
Flint, Mich. The Invention provides a body for cut- 
ters and sleds, which body is arranged to permit one 
conveniently and quickly to change the vehicle from a 
single-seated une to a double-seated one, or vice versa. 
The rear portion of the body is protected from dust 





Reed's wachine takes Lars which are thos prepared by 


when only a single seat is used. 


| is, moreover, rendered more durable, 








SINGLETREE-COUPLING. — Amos M. Barker, 
Bloomington, Neb, Mr. Barker has devised an im- 
proved means for attaching singletrees to a doubletree, 
which means permit a more extended range of move- 
ment of the singletrees than is at present attainable. The 
pivotal connection between the singletrees and doubletrees 
The singletrees 
can be raised and lowered relatively to the doubletrees, 
if desired. 





Miscellaneous Inventions, 

SPARK-ARRESTER. -- Martin Broraens, Ever- 
green, Colo, The spark-arrester can be readily attached 
to the top of any smoke-stack, pipe, flue, or chimney, 
The arresting, collecting and escaping screen is con- 
stantly rotated by the natural or forced draft through the 
chimney, so that sparks, cinders, and escuping coal are 
caused to be conveyed to a receptacle in which the coal 


ite front end a series of notches for the passage of strings | '8 Collected and from which it is conducted back to the 
and at the rear of the notches a series of apertures with | firebox. 


We have been assured that the device is very 
efficient in its operation. 

LIFE-PRESERVER.—Zenvus C. ANorvine, Brook- 
lyn, New York city. The inventor has devised a new 
life-preserver or jacket, having not only means for keep- 
ing a person afloat in the water, but also receptacles for 
holding food and drink, signaling devices, and instru- 
menta, 

SHOE-LAST. — Cuaruzes C. Tannert, Brooklyn, 
New York city. This shoe-last has hingedly-connected 
heel and toe sections. The toe is formed with a cavity 
in its rear face; and in the cavity a push-plate is 
mounted, engaged by a spring so that it tends to move 
rearward. A dog is mounted on a constant pivot in the 
cavity of the toe-section and has a pointed free end en- 
gaged by the push-plate, such point being situated above 
the pin, whereby to throw the free end of the dog down- 
ward into engagement with the heel. Thus a ready 
means is provided for removably holding the heel and 
toe-sections of a shoe-last extended. 

HAT-FASTENER.—Euizapete 8S. Swank, Wolcott- 
ville, Ind, The hat-holder comprises a frame designed 
to be attached to the inside of the crown of a lady's 
hat. The frame has guideways through which an elastic 
loosely extends. Looped hair-pins are secured at the 
ends of the elastic outside of the guideways. A hook on the 
frame is adapted to be engaged by the middle portion of 
the elastic. The device is always in proper condition 
for conveniently securiug the hat in place, by simply 








outward, and finally passing the hair-pins into the hair 
to allow the elastic to draw the hair-pins firmly in posi- 
tion on the hair, releasing the bold on the loops. 


KINETOSCOPE ATTACHMENT FOR STEREO. 
SCOPES.—Frank Montor and Lours Garcin, Man- 
hattan, New York city. The object of the invention is 
to provide a stereoscope so arranged that it may be used 
for viewing pictures in the usual manner and also for 
viewing “animated pictures”—that is, having an at- 
tachment by the operation of which the figures of a pic 
ture under view will have the appearance of moving. 
This attachment consists of a novel shutter which, when 
rapidiy operated, causes the viewed figure apparently to 
move. 

STEAM-JET TUBE OR FLUE-CLEANER. — 
Worrutneton H. Incersoi,, Hamburg, N.J. At the 
larger end of a conical blower-head a steam-supply pipe 
is secured. On the exterior of the blower-head are 
spaced flanges. On the small end of the blower-head is 
a nozzle witb a spiral rib formation extending along its 
inner side. The twists of the ribs give the steam-jet a 
spiral turn, so that the induced hot current of air will 
also assume a spiral twist and coact with the spiral 
steam-jet in order forcibly to loosen clogging soot. 

DEVICE FOR MAKING LOOPS IN WIRE. — 
Cuartes R. Hartmann, Manhattan, New York city 
The purpose of the invention is to provide a device 
which can be carried in the pocket and which is espe- 
cialiy adapted for forming eyes or loops at the ends of 
wire strings for musical instruments, but which can be 
e nployed with equally good results where an eye is re- 
quired at the end of any piece or strand of wire. The 
device consists of a tubular body carrying a clamp and a 
forming-arm mounted to tarn. This forming-arm is 
provided with a retaining section for forming a loop of 
wire, which loop is continued into the body for an en- 
gagement with the clamp. 


INVALID-BED ATTACHMENT. — Mrs. Anna E. 
CounTRYMAN, Marcus, Iowa. The invention provides 
a simple device by means of which a person can be 
lifted and removed from the bed when it is desired to re- 
arrange the bedding. An arrangement is also furnished 
for supporting a person in a sitting position in the bed. 
At the head and foot of the bed horizontal tracks or 
tails are supported, on which standards are movable. A 
sling or hammock is placed under the invalid. and 
raised up by means of the standards, after which the 
hammock can be moved rapidly to one side on the rails, 
80 that the bedding can be rearranged. The invalid can 
also be given a sponge bath without danger of soaking 
the bedding. 

SIGN.—Orro Carsarn, Manhattan, New York city. 
The invention relates to letters and designe which are 
attached to windows # form signs; and its object is 
to provide a sign that is adapted for attachment to 
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inside of a pane of glass and is drranged to give a 
ornamental effect. The letters can be readily 
ed to the inside of the glass pane without 
ying their concave appearance, at the same 
permitting a Cleaning of the window both inside 
wytside without danger of detaching the letters, 
RENCH.—Joun J. Barctay, Elizabeth, N. J. The 
ch comprises a shank with a fixed jaw, a movable 
and a retarding spring for the movable jaw. ‘fhe 
k and the opening in the movable jaw receiving the 
x are so constructed that the movable jaw can be 
wtructedly carried to or from the fixed jaw, and 
the movable jaw will remain fixed on the shank as 
» as it is subjected to forcible engagement witb a nut, 
_ or the like. 
\BINET. — Freperick Wapewt. Louisville, Ky. 

e purpose of the invention is to provide a cabinet for 

licines and other articles. The cabinet is so con- 

ted that it can be used as a writing or reading desk. 
tionary receptacles are employed in conjunction with 
vol ing receptacle, which receptacks are so arranged 

t they may be compactly combined. The revolving 

f ptacles contain an interior chamber not accessible to 

rsons anfamiliar with the cabinet. 

nOX.—Jeaw H,. Kasscnav, Brooklyn, New York 

». This box is a knockdown box so made that its 

veral members can be rigidly and strongly connected 

hout the use of pails, screws, hooks, or staples. The 

ox can be quickly assembled and separated when it is 

sired to pack the several members closely together for 
reshipping or storage. 

BOTTLE-CAP.—Atrrep L. Bernaprn, Evansville, 

\, Caps for whisky-flasks are ordinarily made of soft 

vetal, with the resalt that the threads are often stripped 
hen pressure is applied in turning the cap tightly upon 
the bottleneck. The inventor has provided a novel 
1m of eap having an inner ehell of bard metal, which 
ia threaded to fit the threads of the bottle-neck, An 
water shell incloges the inner shell and forms a smooth 
over for the cap. Thus a cheaper and more durable cap 
is provided than is otherwise possible. 

BOOT-TREE.—Mary J. Hatt, Aspen, Colo. The 
tree is composed of body sections provided in their inner 
faces with openings for bearing-pieces for a shaft and 
sleeve and for a pivot-shaft on an instep-block. This 
instep-block has its sbaft held in the two sections; and 
the bearing-pieces for the shaft and sleeve have their 
trunnions held in their respective openings. A rocker is 
supported on the bearing-piece for the screw-shaft and 
has means for operating the instep-block. The body- 
sections are spread by a screw-shaft and retracted by a 
spring. A threaded sleeve is arranged to operate the 
rocker, 

AERIAL WHEEL.—Stewart Carrmncross, Grafton, 
N.D. This windwheel is designed to operate pumps, 
grain-separators, threshing-mills, dynamos, and other 
small machinery. The wheel comprises a hub, a periph- 
eral frame, wires extending radially between these parts 
and across the frame diagonally; and a series of sails, 
composed of flexible material. and attached to both the 
radial and diagonal portions of the wires, whereby they 

| in the Jiagonal position, Each sail is held tant 
und fi i plane which is traneversely inclined at an 
angle of forty-five degrees. 


Designs. 

SCREW.-heasert E. Keeter, Manhattan, New 
York city. The bead of the screw is formed with two 
notches at right angles to each other, instead of one. 
Thus a screw is provided which can be readily driven 
into place, since one notch is always in position for the 
screw. driver. 

CLEANER FOR KITCHEN UTENSILS.—Watter 
J. TURNBULL, New Orleans, La. The cleaner is a sim- 
ple, convenient device fer cleaning pots in which food 
has been cooked. Means are provided for holding a 
dish-rag and for scraping the interior of the utensil. 

WATER-TANK CASING.—Grorce Beckine, 12th 
Street and C. 8. R. R., Chattanooga, Tenn. The front 
portion of the body of the tank has a central vertical de- 
pression or concave, and the projecting corners are con- 
vex. The top or cover has an ovolo molding provided 
with a row of beads on the under side. 


Nore.—Copies of any of these patents can be far- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, titie of the invention, and date 
of this paper. 





NEW BOOKS, ETC. 


FLAME, ELECTRICITY, AND THE CAMERA. 
By George Iles. New York: Doub'e- 
day & McClure Company. 1900. 
8vo. Pp. 398. Price $2. 

This book is an attempt to briefly recite the chief uses 
of fire. electricity and photography, bringing the narra- 
lve of discovery and invention up to the close of 1899. 
As far as the book can, it traces man’s progress from the 
cave man to the twentieth century scientists. It shows 
how progress has been accelerated by the electric cur- 
rent and the photographic ray. It is a most fascinating 
book and the story is told in the clearest possible 
language, 


A History or Poritics. By Edward 
Jenks, M.A. New York: The Mac- 
millan Company. 1900. 16mo. Pp. 
174. Price 40 cents. 


The book summarizes in a brief, popular form, the 
record of political action. Like other volumes of the 
Temple Primers, the subject is treated in a concise form 
and is admirably adapted for the use of the beginner. 


TECHNOLOGISCHES LEXIKON. Handbuch 
fuer alle Industrien und Gewerbe. 
Redigert von Louis Edgar Andés. 
Large octavo. Part I. jenna: A. 


Hartleben. 1900. i 0 
pe Price per part, 7 


A fitting companion to Hartleben'’s metallurgical and 
emical dictionaries is this new technological lexi- 
The first part, which we have just received, shows 


of iw 


BWusiness and Wersonal. 





Marine lron Works. Chicago. Catalogue free. 

“U. 8.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button (., Waterb’y, Ct. 
For bridge erecting engines. J. 8. Mum 4, Newark, N.J. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, O. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Ferracute Machine Co., Bridgeton, N.J., U.8. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimenta! Science,” by Geo. M. Hopkins. 
By mail, Munn & Co., publishers, 61 Broadway, N. Y. 


ta Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 36] Broadway, 
New York. Free on application. 


Bots SeGibuevies 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention wil! be paid thereto. This is fur our 
information and not for publication. 

References to former articles or answers should 
give date of paper and or number of question, 

Inquiries not answered in reasonable time should 

rep 3 corr wi! bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
n our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American “" -¥ 7 referred 
to may be had at the office. 10 cents each. 

Books referred to promptly supplied on receipt of 














price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(7223) J. V. MeA. writes: There was a 
very heavy cloud and a downpour of rain accompanied 
by sharp lightning during which the Methodist Episcopal 
church was struck and somewhat damaged in its spire. 
The point of the spire is about 50 feet from the ground 
and covered with a case of sheet iron. There ie no me- 
tallic connection with the ground. Directly ander the 
spire, and running half way up is a gas pipe. Three men 
were working in the church and were unharmed, although 
two of them were very close to the pipe, one of them not 
more than 18 inches away.. They saw an explosion ata 
brass fitting which was exposed, but felt no shock, The 
shingles with which the spire was sided were knocked off 
all along the one side and at the top where the shingles 
extended under the sheet iron cap, it looked as if the 
hghtning had gone up instead of down, There was a 
terrific crash which, to some, seemed to be at a greater 
distance than the church, and to have been more severe 
than the one which struck the church, Could it have 
been that the cloud was charged positively and the earth 
negatively, and the restoration of the equilibrium, after 
the discharge, have caused the “fluid” to run up the 
spire and so have caused this damage ? Some of us think 
80, a8 so many things seem to point that way. Does 
electricity ever do damage in rising from the ground ? A. 
We do not know that the electric discharge takes place 
from + to —. It is conventional to regard it as doing so. 
Thompson says * No exact evidence exists as to the di- 
rection in which the current in a wire really flows.” 
Many people see the lightning go up from the earth to 
the cloud rath:r than down. Since the flash lasts but a 
minute fraction of a second, the eye cannot determine 
the direction of the motion, We niust consider that the 
impression of downward motion is subjective, and is due 
to the’fact that a downward flow is more natural to us, 
In clear weather the atmosphere is usually plus to the 
earth. One observer found it minus but six times in 
fifteen years. But in stormy weather the sign changer 
very capriciously and frequently. In thander storms the 
change is sti! more rapid, so that it is impossible to say 
whether the cloud at the moment of this flash was posi- 
tive or negative to the earth, or whether the flash went 
up or down. It may have gone in either direction, or 
more probably it surged back and forth many times 
while the flash lasted. The description shows that the 
gas pipe was not in the path of the discharge. By induc- 
tion it became charged with electricity, which made the 
flashes seen by the workmen at the same moment that 
the flash from the cloud passed by. All pointed objects 
ander a thunder cloud become charged with electricity, 
and discharge it up toward the cloud, in streams which in 
the dark can be seen as brushes of light. This is similar 
to the brushes seen upon the points of an electric ma- 
chine when it is working in the dark. One may see 
these brushes if near the top of a lightning rod when a 
shower is rising. This is what the men in the church saw 
on an intensified scale, because the grand discharge was 
going on so near the gas pipe. From what bas been 
shown it is clear that a discharge of lightning will do 
equal damage in which ever direction it goes. It is the 
discharge which does the damage, and not any secondary 
restoration of equilibrium. The supposition of a 
secondary reaction is not necessary. 


(7924) E R. asks: 1. What is the best 
method for preparing shellac for insulation on magnet 
wire ? A. Dissolve gum shellac in alcohol, equal parts 
by weight of each. It will probably be easier and 
cheaper to buy the ordinary brown shellac from a painter. 
2. Is the gage of iron and steel wire the same as copper? 
A. Yes. Ordinary wires of all metals are numbered by 
the same gage. Piano wire has its own set of numbers 
by adifferent gage. %. What is the resistance of soft 





*\ the work will be as comprehensive and as thorough 
predecessors, 


iron wire No. 20, per 100 feet ? A. 6°1 ohms, very nearly. 





4. How does iron compare with copper in resistance ? 
A. Iron wire has 6°06 times as much resistance as a cop- 
per wire of the same size and length. 

(7925) C. W. asks if you are required to 
get a license for a steam launch, if you do not use coal 
for fuel? A. Yes, on all navigable waters in which other 
vessels ply. The kind of fuel is not considered, 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
JULY 17, 1900. 
AND BACH BEARING THAT DATE, 





(See note at end of list about copies of these patents. | 





Abrading or Agar machines, means for op- 


erating, Debtbbet0in Gage caceceuscescees 653.726 
Air brake coupling, automatic, L. C. Cary.... . 655,667 
Alarm. Low water alarm. 
Anchor tron, W. R. Madison. .................eeeees 644,014 
Anchor, ship's, +5 °° _ seer stoannenerptenes 653,861 


Apparatus for removing and applying various 
devices, E. H. Marshall......... ° 

Ash pan and sifter. combined, E. L undquist.. 

Atomizer, pocket, Heiman.... .... 

Axie lubricating MS J. Seiter.. 


65, 





Back pedaling brake, A. ¢ Suthbert.................. 634.053 | 
Bale stay, Lowry & Holmes............ 653,748 
Bales, ly hine for unwinding cylindrical © cotton, 


. Aumann.. ae oe. GBay Taal 

Baling 1 press, T. KE. & 8. R Sikes............... ‘ 

Baling press, J. J. popes creveadeeuns ae 

Barrel hoop, metal, F Shuster..... .. 

Barrel washing apparatus, G. Schock............ . 

Battery. See Electrogalvanic battery. Galvanic 
battery. Secondary battery. 

Bedstead reversibie rail, W. KR. McLain , . 653,738 

Bell =  Sengner alarm, combined door. Hi. 





Jodoncmocenbersvennbesscdatews ", 658,999 
Belt, copared. J 2% Satanic stan remap 655.888 
Belt shitter, BE. G. Jenner............. ese. GO8808 
Belts, apparatus for putting on pulley, Chit & 
Burton. ssectesccessce GRAD 
Bicycle, chainless, F. C. ‘Seboenthal. namehanant 653,068 
Bicycie driving gear, H. G. Clark............. ++» 658,982 
Kicycle driving means, F. z a » caseeee GD4,004 
Bicycle prop and lock, combined, PF G. Lee... 655,081 
OS GD, ie EA Bec ones cccvecessccvevcsececee sees 656,012 
Bit guide, F. A. Lamberg. epacvese. @ 400s 654,010 
Board. See Counting board. ironing board. 





Washboa 
Boller. See Steam boiler. 





Boiler side plate, steam, E. J. Moore............ -» 654,070 

Boiler tube scraper, W. H. Ingersoll. ves 

Bolster roll, J. B. JOme@B....... 6. cece cee eeeeeeeeeeenes 

Bolt. See Door bolt. 

Book, account, W. ThOMBOM, ...........00cceeeeenee 654 (85 | 
Bottle attachment, T. J. Du . 64,066 


654.016 





Bottle filling machine, 8. > 

Box. See Knockdown 

Brace. See Bit brace. 

Brake. See Back pedaling brake. Car brake. 
Vehicle brake. 


Brake, KE. C. F. & E. C. F. Otto, Jr.......... 02... 653,692 
Brake setting it tA emerneney, WwW. H. 
CTs. ccnncccnccerensnnsacenccascvocsces «++. 8.79 
Bread, working. Mentzel & Reise . 658,02 
—s — or pipe molding wac = c. ‘Sehlickey- . , 
one 9 8 6s0nncccsssbegncs +. epereccecoscesoeseces 653.78 
Bridge gate. Graw, J. P. Cowimg. ........+.:c020. .. 658,729 
Bridle attachment or mousing hook, E. J. F 
Coleman 


Bronzing machine, fi 
Brush, tn Ni nsacaeene ncacovexe 
Bucket for stock, sanitary washable, 
OO Ore ree 
Burner. See Oil burner. Vapor burner. 
mttaer cutter, GB. B. POTEF.....cesccsocccsvescoccess 
Button, collar, F. Ballou.. i 
Button maki ‘esa, BE. W. Stlsby 
Button or stud, J. seoeteat 
aplast, revolvable ribbon, G. W. Haddox 
Naleulator, C. L. Shang 
( ‘an closure, mil or other, 
Can opener, W. Browne......... 
Cap expander, IA. J.C. Keller. 
Car brake. Williams & Morgan. 

















Car card holder, freight. A M. Goodwin. 658,672 
Car, convertible o —— cloeed, F. Hoffer.... .. 658.968 
Car coupling, C. Mehring..... 2.0.6. 6. ccc cece ceeeee 655.086 
Car draft rigging. — -~ 4 “H. fi. Sessions ++» 668,822 
Car fender, G. B. Quarrier.......... 655,004 
Car lighting apparatus, casing for electric, WwW. F. 

I cc nccanngodeccouseoecansasetocesoesocesces 
Car loader, C. GE, BODO. .000ccce-coccccee 


Car step, 8. B. Fuller............. 
Car window dust geera! dD. * Phillips.. 
Carriage, motor, erret 
Cartridge primer, J. Gardner. . 
Carvi machine, H. Maries 
Case. Egg case. 
Cattle, means for securing, C. F. Creamer........ 653.662 
Chain wrench, G. W. Bu S 
Checkrein attachment, G. 
Cheese cutter, W.G. Doty 
CIE, Be Ge Ce ee eve ccc pesesccssecccess 
Clamp. See Sewing machine button clamp. 
Typewriter ribbon clamp. 
Cleaner. See Cotton cleaner. 














Clock, 8. P. Thrasher eeece . 568,711, 68 2 
Clock, electric, 8. P. Thrasher......-...+..+. : 653,713 
Coal bucket, H. B. Maddocks.................-. 654.117 
Coal dumping apparatus, Phillips & Fleming.. 54,019 
Coin controlled mechanism coin exhibitor, J. 

Iss o.on.0 vanesrerccocevecsooce: cevesesecscecs 
Coin holder, 5” kt aera" seesemenananeds 
Cotlar supporter, “apparel shirt, E. R. Gould....... 
Column or pole, M. H Melnerney peecadsseecocoves 


Commutator segment, J. Burke...........-......6++ F 
Compressing fibrous or other material,apparatus 
for, W. M.Ho 05s 









Controller, W. M. Jewell... ..........ccceccccceceeees 65 
Conveyer switch, endless, M. M. Suppes.......... (163.827 
Cooker, steam. A. } SERED. cp ceveccseposscccees 654,046 
Cooler. See ee cooler. Hot box cooler. 

( poottar » board, C . E. BEGET icocccccevcccgceseseces o.78 
Cop Ward aM, - 18 
Corn Snieid. Cc. B. Hatfield oon 8 
Cotton cleaner and feeder, seed, V. H. Talton.... bry ony 
Counter skiving machine, W. C. Stewart.......... 653.402 
Counting board, C. J. BE. Fleek 653,992 
Coupling. See Air brake ¢ oupling. Car coupling. 

*ipe coupling. Thili coupling. : 
Coupling and ring, D. Heggie.............-.0+++0+. 653,912 
Cranberry gatherer, D. Lumbert .. e-esvenece 54.018 
Crate, co: sapeipie amioeind. 5 Z. T. Stocks.........-. 653.972 
Crate, eg Picasenspbovecsnceecses owe 
Crate, os K. L. Gregory. vines (54.0051 
Cream separator, Baird & " hellert. seoeatonevesss 653.980 
Crucible, combustion, P. W. Shimer............--. 653,823 


Crusher. See Stone or ore ¢ rusher. 
Crushing ores, etc., mocnine for, 8. W. Kimble.. - Se 679 


Cultivator attac hment » Be Oa rosby s niuobenwnwntl 65. 4 090) 
Cup and ball joint, E. bb Baricith ooo es seseees 658,728 
Current motor, alternating. E. W. Brown........ 653,906 
Curtain fixture, H. 8. Hale... vee ee » OTR 
Cut off, automatic, Kittinger & Mottinger......... 654,009 


Cutter. See Butter cutter. Cheese cutter. 
oe heat or draft regulating, O. N. Ander- 


Dehorning knife, H. Harden....... ...........+. . 
my and motbhproofing | composition, ( 









Jental articulator. Hi. Backstrom. 

Vie press, triple, W. J. Gordon........ 
disinfecting block, F. Eden... 
joor bolt, W. T. Adams...... 





door lock, Colletti & Col 653,946 
drag, F. W. Chickering 653,658 
Drill. See Grain drill. 

drill tool shaper. Ln F. Nell.. Df 
yrum, beating, es & Lut 653,650 
Jrum, heating, J. w Hilliker..... 653,676 
Irying and cooling machine, G. 654.083 
Jumb bell, B. Samdow......... 5. ceeeneece . 4,087 


Dve and making same, olive cotton, &. Goebel. .: 653,670 
Dye, blue-green oxazin, Beyer & Schaar-Rosen- 









Dye. blue monoazo, P. Julius.. .....---..++ 
Dye, blue-violet monoazo, P "Join 
Kecentric or gear. adjustable. |. E. Guist 64 
Educating and training the eye and hand, device ‘ 





Electric switch, J. T. RODD... ........-.-ceeeeeneeee 663.698 

Electrical controller, KE. H. Wise......... .. 2.0.04. a 

Electrical distribution system, C, D. Anderson... b ott] 

Electrode, battery, G. Heidel 

Electrode for clectronyetng apegretes. R. Morits. ieee 

Electrogaivanic battery, § 053,768 to 663,765 

Embroidering machine perforating device, 
GION: co cn pba cedccccnccenasenevegstseoeeci sas 654, 782 

Engine. Sep Sas ene. Gasoline engine. Ol! 
engine. Rotary engin 

Engine ientere, magneto y electrie generator for 


“4 & —— _* RIE ety enreseHTEeyEe 967 
Extractor. See Post extractor. 
Eyeglass holder, i Be En cuwendnens ce veccces 654.005 
Kyeglasses or spectacies, G. Lowres...............+ 665,98) 


yeu 
Fabric. See Woven tubular fabric. 
Fabric shaping machine, Parry & McClintoek..... 663,846 
Fare register, Ohmer & Tyler (reissue). oe 1188 
Faucet, self measuring, Allison & Bauer.......... 608,835 
Fence building a peewee ss mechani 








for, J. Sutliff, 64.4 
Fence joining tool, eo dl. . BT 
Fence machine, wire, G. P, A. Weisenborn.. 663,719 


Fender. See Car fender. 
Fibrous material, jy coated, J. H. Kobertson.. 655,887 


Fifth wheel, H. ©. Swan. 4 

Filter, J. F. Ziegler. 043 
Filter, O. H. Jewell, 65%, 737 
Filter, granular bed, R. T. jae 653,750 


Filter, metallurgical, F. H. Long 
Filter, water, BE. F. Stewart... 





Filtering material, N. Jacobsohn_ ..»» 658,508 
Fire; roof coverings for walls or ceilings, ma- 
chi*” for making. P. Ryan. ... Bom 
Fireproof shutter, Verdei & Saino................. 653,976 
Flax cleaning and eccantng machine, T. BR. C. 
SI pnihnmiiittiin nas aaitnnnd on onennstcinnadn 653,663 
Flue or chimney cap, F. Fickenachaw... ...).....) 653.732 
Fluid cooler, Richard & Lennox... 653,884 
Fluid under preasure, means for + transmitting, 
W. 8. Halsey on ée ; 653,802 
Folding table, A. T. Smith 13.851 




















ms & BedOOA... .o00-. ceccccccsccccvecsecssecs 653.88 

ct : . E. te! i_— osceose > py 
erie os out, H. P. is anoeanetence ‘ ° ) 
Electric machine, Tus: W. M. Mordey.. . 98 
Electric meter, C. D. Haskins...... ....--- . 653.506 
Electric motor, D. C. WoOdWard........csece-+eeee+ CORT 


Foods from blood, making, J. W. C. Hamilton 658,966 
Frogs, switches, etc., spring box for, W. Whar- 
ton, Jr.. oes 64.089 
Fumigating de vice, ©. T. Kingzett.. 653,080 
Furnace. See Gas furnace. Liot air furnace. 
Kiln furnace. Muffie furnace. Pair and sheet 
furnace, mero furnace 
Fuse, electric, T. Brady. - .-. CRS 
Fuse, projectile 1S ussion, T. R. R. Asbton...... 64,108 
Gage. See Water gage. 
Garrats VaseePe, B. Tee. 6 oo svccccccsvcccccee ‘ 





Game board back stop, H. L. Haskell... 3.23.7: oM On 
Garment supporter, « . D. Lewis sane 653,747 
Gas engine, F. C, Olin... ‘ — 163,876 
Gas furnace, regenerative, BE. Derval . ns] 


Gas generator, acetylene, FE. 8. Martindale.. 
Gas generator, acetylene, Windbam & Fry.. 
Gas machine, acetylene, W. J. Baulieu 
Gasoline engine, F. J. Sproehnie............. 
Gate. See Bridge gate. Ratiway gate. 








Sa, i MU att wecadcsceneoccetetnnetecncsnsneees 658,981 
Generator. See Gas gene rator 
Glass, conduit for molten, J. W. Sheppard vesedes 653,548 
Glass, device for casting sheet, J. W. Sheppard... 665.84 
Glass, device moe canting, wire, J. W. Sheppard... 658,850 
Glycerin, purifying, . A. Ruch..... eons OBS 
Governor, G. KE. & ¢ Miller idienteepen GA815 
Governor, steams engine. J. EB. Kimbie......... . a8 
Grain dril!, C. L. Fowle oe» OB4.007 
Grain drill disk attachme nt, Tolson & Rcbopp.... 64,037 
| Grain separator, BK. RRs eee TTT 
| Grapbop one, A. C. Ferguson... eee» OBB 087 
Graphophone drive mechanism, 0. B. Payne.. ><» 664,018 
Gun and . rtridge bolder, combination pocket, 

R. Phillips. . aponpabeseetonsaibacoeredbed 658.77 
ott, magazine, A. W. Savage............ 655, 800 
Hams, etc., machine for branding, R. D. Kinyon. 665,915 
Handles to vessels, attaching, W. A. Dunlap..... 663.868 
Hanger. See Separabie friction hanger. hade 

hanger. 

Harrow sulky attachment, L. D. Howard.......... 
Harvester safety lock, M. G. Morgan.............. 65.817 
Hat cabinet, L. M. Robmson....... ... pees eseeee Man 


Hat fastener, H. De Tambie 

Hat pinning machine, H. Robinson. 

Hay press, 8. M. Bragg... minagaee 
Hay rake and stacker, A. Hy Graves......... 
Headlight, electric, J. W. Becker.......... 
Heating apparatus, Inderliea & Rumsey...... ... tos “ 
Heating attachment, B. M. Pevey ; sostee 

Hog catcher, D. Svenson ° 

Hoof clipper, H. Wolff. 

Hoop. See Barrel hoop. 

Horse detacher, J. Rose 

Horseshoe, W. Schultz 

Hose patching or coupling ¢ amp, A. G. Wiikina. 
Hot air furnace, A. W. Cram 

Hot air furnace, J. P. Sebaffer,............... 
Hut box cooler, Boggess & Hutchison oes 
Huller. See Pea buller 
Hydroelectrotherapeutic apparatus, J. J, Sanger. 658,708 
Hygiente appliance ang sound transmitter mouth. 











pieces, 'T. R. Ow ‘ ; CA 
ice making plant, = "Kilts svededuses. GD 
Incandescent element, C, G. Richardson. . ceceee GOB CRS 
Incandescent mantie support, A. Kitson.. ...« HM 
Indicator. See Mirror mdicator. 
ink well, O. V. Farrell teveeseseeeseeees ses BOGORD 
Inking pad, H. H. Norrington. mS 





Inking pad, reversible, H. H. Norrington. 
instruments of precision, attachment for, C. O. 


F. Schrottke.. beesoetenk-teee $54,108 
Ironing board, W. 0. Bowmian.. ...... ‘ : 663,889 
| Jar closure, G. H. Brabrook..............6cceeeees 663,840 
Joint. See Cup and ball joint. 
Journal box, Lewis & Godwin..................005. GA4116 
Kiln furnace, F. R. Seliman.. ers 8 — 


Knife. See Deborning knife. 

Knob attachment, R. H,. MeHardy........ 
Knob rose, door, W. E. Parker............. 
Knockdown box, A. 7 n.. 

Lamp, electric arc, Ber; mann.. 

Lamp, electric are, ii. G. Carleton.. 4 
Lamp socket, ine andescent, Mane hester & Brown 653, YQ 
Lamps, manufacturing homogeneous mixtures 

for filaments of incandescent electric, K. 

Ochs --+» 658,875 
Lathe for turning irregular forms, M. G. Blue..:. 653,786 
Laundry rack, 8. B. Waters..,........ M77 
Lead into oi! paste, converting white, G. Bischof bry 4 








Leather, B. Trenckmann................ son 655,829 
| ae manufacture of. B. Trenckmann........ 653,850 
| Loader, baggage. Willis & Griffith............. + 658,942 
:| Lock. See Door lock. Seal lock, 
Lock, Jentzen & one wasendeaebesee seqeccesorescoes 654.008 
Locomotive, W. BOGE. -ccvssccecce 654,000 
Locomotive pA and means for regulating 
draft, W. H. Prendergast (4.074 
Loom harness frame operating device, G. W. 
Stafford............ 54077 
Loom sbuttle, J. C, Sergeson.............. 650, fy 
Loom. upright, G. O. Draper. _ ant 4 055 
Low water alarm. electric, F. Leadbeater... 654067 
Manhole cover, T. P. Greger . 653,908 
Measuring instrument. K. O. F. ‘Schrottke... ibs, 104 
Meats, coating, J. Mitchell. ... ..» 64,118 
Meat bands, wrought, T. J Bray... eee 653 IM 
Meat bands, forming wrought J Bray 653.904 
Meat bending machine, T. J. Seott et al 163.704 
Metal shearing machine, B. Wesselmann. 654 082 


Metallic parts together, fastening, J. A. Young... 654.042 
Meter. See Electric meter. 


Milking machine, cow, M. J, Cushman............. @4,001 
Mill motor mechanism, C. J, Weston 654 ORS 
Mine cages or lifts, clutch mechanism for, R. 
Schulz.. gnveses , 653,940 
Mirror indicator + amplifying movements of 
bodies, A. Pol nda $000cegngncesnssens Soveeeeene 653,881 


motor. See Ao motor. Blectric motor. 
Mucilage stand, B.S, Raff ..... 0... cece ee cneeee 
Muffle furnace or oven, L. H. W. Regout.. 
Music leaf turner, 8. C bnningham.. 
Nail machine, J. Atkins... 

Nail or tack driver, G. W. Hobbs. 
Needle, L. A. Roberts 
Nozzle, pipe, F. Ibert... .. 
Nut. C. H. Smith... ..... 
Nat lock, O. A. Norland., 
Oil burner, W. H. Wilder..... ‘ none 
Oil cake sacking machine, A. Fredrickson. .... 
Oil container attachment, Clayton & Persinger 
Oil engine, V. V. Torbensen. 




















Oil or other vessel and recep ie, 

Ore separator, centrifugal, A. Dasconaguerre 

Packing, 

Packing for air compressor or other tandem 
cylinders, M. Buikley. --.» CBB 

Packing semifiuid substances, means for, C. 

Webjornsen..... ’ os oe TO 
Pair and sheet furnace, J. BE. Reeves... 658,75 
Paper, ete... manufacture of subsurface dryin g. 

8. Cramp (53,791 
Paper stock refining engine, M. P. Van mpain.. . 655,86 
Parcel! carrier attachment, C. J. Miller conve G64.015 
Pea bulier and cleaner, K. D. Morris..... ... i874 
Pegs, machine for manag ¢ shoe, es S' G. EB. M. 

Lewis ones G4.01) 
Pen, fountain, G. 8. Parker . 663.418 


Pen holder and extractor, “combined, “?. 


Smith 654,008 
Pencil holder ‘and penknife, ‘combined, A. . Hot 

stette seed ube - . 653,807 
Pencil, lead, Th B,D eicctdksmdetias 733 





(Continued on page 62.) 
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Report of Commisstoner of Patents Duell. 
The following report of the business of the United 
States Patent Office for the fiscal year ending June 30, 


1900, has been wade by Commissioner of Patents Duell : 


APPLICATIONS AND CAVEATS RECEIVED. 
Applications for letters patent, ........+.0..ecseereteceenner 39,815 
Applications for design patents......... eves 2,263 
Applications for reissue patents cesees soccece 90 
Applications for registration of trade marks, 20enguelneesees 2,108 
Applications for registration of labels. 872 
Applications for registration of prints. e8erce ceccccceccoses i 
COVERS. .ccccceccccccccccccccccesesccscceses -csccceses 1,739 
TORR... ccccccccccccccccsceccccescseccvccececeoes 47,009 
APPLICATIONS AWAITING ACTION. 

Number of applications awaiting uction on the part of the 

Office of July 1, 1900... ccocccsecceescs J cecccccvece 3,564 
APYLICATIONS FOR PATENTS, INCLUDING REISSUES, DESIGNS, TRADE 
MARKS, LABELS, AND PINTS. 
eee TE... scssctucces 43.616 
June 30, 1802 . 854 
Tune BW, WBS .. cecoccccccccccee +s sverseveressesceeerees 43,480 
SOMO TB, TRG. . coccceveccccevcceseses . 30,208 
June 30, 1805 . 41,014 
"ee eee 00 ccescccescore 45,645 
Tue WD, WOT. 2. cccccccceccvecevcewoerceesseessceneeerees 47,747 
Dame BO, UBUB. .. .cccccsecrcns csscee eveveoes 44,216 
TORO BD, 1GGD 2. wccccces co cccccescsccccccscascoccceccccs 40,20 
I TD. ccccae weceddeise sbeesoncusneeds abeeekenel 45,270 
PATENTS GRANTED, AND TRADE MARKS, LABELS, AND PRINTS REGISTERED. 

Letters patewt granted (including reissucs and designs) 26.540 
Trade marke registered.... .. 1,660 
Labels registered ....cccececsccccecee ssssvee «+ eeensewees 62 
Prints registered, .......ccesesces oes ce cecccereetescs 93 
Total, .cccece. cocceseseess os cvcesesesess 28,975 


Summarizing these tables there were received dur- 
ing the year 39,815 applications for mechanical pat- 
ents, 2,263 applications for designs, 90 applications for 
reissue, 1,739 caveats and 127 applications for prints, 
There were 26,540 patents granted, including reissues 
and designs ; 1,660 trade marks, 682 labels and 93 prints 
were registered. The number of patents that expired 
was 1€,.988. The total receipts of the office were $1,358,- 
228.35, the total expenditures were $1,247,827.58, and 
the surplus of receipts over expenditures, being the 
amount turned into the Treasury, was $110,400.77. 

The examination work of the office is in about the 
same relative condition that it was at the close of the 
fiscal year ending June 30, 1899. At that time every 
examiner had bis new work within one month from 
date of filing and his amended work within fifteen 
days of date. At the close of the present fiscal year 
thirty out of the thirty-six examiners had their new 
work within one month from the date of filing. Of 
the remainiog six, three overran that time by but one 
day. The amended work in neurly all of the divisions 
was being acted upon within fifteen days after filing. 


Scientific American. 


six hundred more than on the ist of July, 1899, but 
the number of applications for patents, etc., received 
during the last fiscal year was 5,000 greater than dur- 
ing the preceding year, and the number of amend- 
ments acted upon was also correspondingly greater. 

This is considered an excellent sh wing, Commis- 
sioner Duell says, and reflects credit ujon the examin- 
ing corps when it is borne in mind that a greater num- 
ber of examiners were detailed for classification work 
than during the preceding fiscal year. 

The work of the clerical divisions has been kept well 
up to date, and there is no reason why, he says, with 
the small increase of clerical force given by Congress 
at the last session, the work of the clerical divisions 
should not be promptly and carefully done. 

Daring the last month of the fiscal year it was found 
possible to give to this division much needed room. 
This will enable a larger force to economically perform 
the valuable work now being done by the chief of the 
classification division and his carefully selected corps. 
The work of this division during the past fiscal year 
has continued, and, while the amount accomplished 
is not perhaps as great as was hoped for, yet it is but 
fair to say that with the additional room and force 
much of the incompleted work of the past year will be 
finished. 

Commissioner Duell says : 

** As yet this bureau has derived little or no advant- 
age from the removal of the General Land Office. The 
additional room which has been assigned, under your 
directiou, to this office is, I regret to say, inadequate 
for its needs. It demonstrates that the Patent Office 
building is too small to meet the needs of the Interior 
Department proper and this office. As the building 
was originally planned and designed for the Patent 
Office, and very largely paid for by money paid into 
the Treasury by the inventors of the country, it would 
seem as though the entire building should be applied 
to the uses of the Patent Office. This, however, does 
not seem to be feasible, and I therefore express the 
hope that at an early day a new building may be 
erected for the sole use of the Patent Office, and I be- 
speak your powerful influence with Congress to aid 
the passage of Senate Bill No. 1,159, which provides 
for the construction of a fireproof building for the use 
and accommodation of the Patent Office, including a 
hall of inventions. 

‘Legislation in this direction is favored by many 
societies and associations interested in the subject of 
invention, and by hundreds of progressive manufac- 
turers and inventors who have addressed petitions to 
Congress in the matter. The surplus receipts of the 
United States Patent Office for the past ten fiscal years 
amount to more than $2,000,000, while the total excess 
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owes a debt to inventors which it can never repay. A 
slight recognition of this debt, however, would be the 
erection of a building such as referred to, which might 
be considered in the nature of a monument. The 
necessity for some action on the part of Congress is 
pressing and should not be longer delayed. 

THE SCIENTIFIC LIBRARY. 

“This library,” says the report, * consists of over 
70,000 bound volumes, and a conservative estimate of 
its value is $200,000. It would, however, be impossible 
even with this amount, or with any sum, to replace 
the library should it be destroyed by fire. Many of the 
most valuable works are out of print. Our books are 
not now safely stored, and while in this building it is 
impossible to wholly protect them from fire, vet much 
might be done in this line by the use of steel stacks, 
which are now in common use in every modern library 


building. 
LEGISLATION. 


“In submitting my estimates for the present fiscal 
year my suggestions in the main were approved by 
you, with the result that many of them so approved 
were favorably acted upon by Congress. Your action 
in this matter was appreciated by the inventors and 
manufacturers of the country. 

“Something more in the line of readjustment of 
salaries and a reclassification of the clerical force of 
this office is needed, and in submitting my estimates 
for the next fiscal vear your attention will be called in 
detail to such matters.” 


<> 
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The Current Supplement, 

The current SUPPLEMENT, No. 1282, has many ar- 
ticles of unusual interest. ‘‘The Burial Grounds of 
the Ming Dynasty” illustrates the colossal statues of 
men and animals which grace this very curious ceme- 
tery. ‘* Russian Central Asia, Countries and Peoples,” 
by Archibald R. Colquhoun, is a particularly timely 
article, accompanied by an excellent map. ‘Some 
Twentieth Century Problems” is a vice-presidential 
address of the Section of Botany of the American As- 
sociation for the Advancement of Science. Thesecond 
of the remarkable series of papers on *“‘ American Com- 
petition ” is given in this issue. 








Centents. 

(Dustrated articles are marked with an asterisk.) 
Archeological Not Ming dynasty, the burial grounds 
Balloons, aerial coempaphy Ria Neectaiet setae + 52 
ae types of American 


gation ¢ 
Paris Bxposttion notes... 





Schweitzer system of.......... Paris, international yacht races 
Calculator, an {anppions® beannccces | RE ee 
Commerce of the United States Patents, report of Comastinener 60 

aT Progress, Orris Benson’s.......... 
Electrical notes............... «+. Ration, n. the tro ical a1 ormy wen 


Rolling mill, a large water*....... 52 
Snails, piercing of limestone by.. 52 
Supplement, current.............. 
Torpedo boat “ Dupont,” acci- 





otes 
Electrical piant of the Jefferson 
hysical Laboratory* ‘ 
Electric vehicle traction, cost and 
limitation of 


























The number of applications awaiting action on the’ of such receipts turned into the Treasury amounts to Inventions : recently patented..... | _ dent to*..... 
part of the office on July 1, 1900, was between five and over $5,000,000. Aside from this, the United States  (Qcrmgpile Wrinkletns-s------- BL Peer that ealle Ieeeife. 222222 Be 
SS ——— = ——— 

being checked at the ends, and splits them up into hoops| HAME-TUG,—James T. Depman, Sullivan, Ill. | taking hold of the loops of the hair-pins, drawing them 


RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 
COTTON-DISTRIBUTER. —Joszeru A. PARkzEr, 
Dripping Springs, Tex. The invention provides a means 
for equalizing the distribation of cotton to a series of 
connected reveptacies, and for retaining the cotton in the 
receptacies until it le desirable to deliver it to the hoppers 
or feed devices for cotton-gine. The current of air em- 


ployed to deliver cotton to the receptacles, can be so reg- 
ulated that itcan be made either to draw orretard, A | 
etorage-roceptacie is provided for each gin, The control. | 
ling devices for the receptacles are eo constructed that 
either the right-hand one or the beader can be cut out 
withoat interfering with any of the others. 





Bicycle-Applitiances, 


REPAIR-JACK.— Manewatt A. Maerers, Montrose, 
Cols. Ip repairing and assembling bicycles, it ie con- 
venient to have some means for holding the bicycle, by 
which it may be adjusted to any desired position 
Such an appliance the inventor has devised, His jack 


comprises a etandard to which an arm is swiveled, 
projecting horizontally. A 
outer end of the arm by a fixed and by a ewinging pivot 
at right angles to each other. Bicycle-holding clampe 
are provided upon the cross-ber. By means of thie jack, 
the bicycle can be raised or lowered, turned or adjusted 


in every conceivabie position 


cross-bar ie secured to the 





Electrical Apparatus. 

ELECTROLYTIC APPARATUS NatTaantet L. 
Tvawer, Seimon City, Idaho. This apparatus for the 
electrolytic separation of gold, silver, and the like in eola- 
tion, prepared pulp, and slimes comprises a wank; a 
carrier provided with depending arms ; an electrode sup- 
ported by the arme: turn-buttons secured to the arms ; 
apd an electrole of opposite polarity to that first men- 
tioned. The solution is placed in the tank and agitated 
while the current is tarned on, so thet dissolatien and 
precipitation proceed simultaneously. The larger the 
number of anodes and cathodes, the quicker will be the 
precipitation, All gold, silver, or other metal is quickly 
deposited on the plates of the cathodes. When the proper 
amount of meta! has been deposited, the carrier is raised 
with the cathodes and anodes. 





Mechanical Devices. 
HOOP-RACKING MACHINE. -Cuan.es Resp, Port- 
land, fod. In making hoops from lumber, it te custom- 


ary to aplit the wood inw bare which are of a thickness 
corresponding with the width of the hoop and of such 
width as to make a number of hoops. These are then 
checked at one end and «plit intoseparate hoops. Mr. 


by passing them through the machine, 





Rallway-Contrivances, 


This coupling for trace and hame-tag is so constructed 
that much less leather is required in the making of the 
tug. The sections can be rendered adjustable and can 


RAIL-JOINT FASTENING.—Awwie B. Scuremnt, | b€ securely locked in adjusted position by means of a 
Portland, Ore. The fastening comprises an angle- bar very simple locking device, The coupling tends to 
having two sets of teeth, and a locking-plate having strengthen the parts and dispenses with the necessity 


means for engaging bolts and also having two sets of | Of loops. 


teeth. The teeth of the plate are so related to the teeth 


of the bur that, when adjacent sets of teeth of the plate | Bloomington, Neb, Mr. Barker has devised an im- 
and bar are in mesh, the other sets of teeth will be out of | proved means for attaching 


mesh, By reason of this construction, the use of a nat 
and nut-lock is rendered onnecessary ; and the angie- 


| bars at the points of the rail-sections are effectually and 


positively tied in place, The locking-plate cannot be 
loosened by any vibration in the rails and can be de- 
tached only by violently and repeatedly striking one of 
its ends, 





Musical Instruments, 

MUSICAL INSTRUMENT. — Manvet Montoya, 
Bogota, Colombia, The instrament is of the mandolin 
type and has a hollow body comprising a top and bot- 
tom connected by a peripheral wall. This wall consists 
of an outer layer of cellaloid and an inner layer of wood 
glued together. A tail-plece is also provided having at 
ite front end a series of notches for the passage of strings 
and at the rear of the notches a series of apertures with 
notches and projections between them. The invention 
provides a very strong construction of the body without 
interfering with ite resonancy, as well as a tail-piece for 
tuning the strings perfectly. 

STRINGED MUSICAL INSTRUMENT. — Ernet 
Evierr and Apotr WALLENsTeIN, Manhattan, New 
York city. The purpose of this invention is to provide 
a new cithern-like instrument arranged to enable the 
performer to play the desired accompaniment to the 
melody and to play the melody on either of the usual 
leading cithern strings, or on an open scale of strings. 
The accompaniment-strings extend over frets; and a 
pamber of independent, movable pitch-changing bars 
extend transversely over the accompaniment-strings and 
are arranged between adjacent frets. Individual buttons 
preas and move each of the bars in engagement with the 
accompaniment-strings to press them upon the corre- 
sponding fret. 





Vehicles and Accessories, 

VEHICLE.—Criarx C. Hrarr, Harry W. Warsow. 
Wuuas Witpaserr, and Crave B. Sanpenson. 
Flint, Mich. The invention provides a body for cut- 
ters and sleds, which body is arranged to permit one 
conveniently and quickly to change the vehicle from a 
single-seated one to a double-seated one, or vice versa. 
The rear portion of the body is protected from dust 





Reed's machine takee bare which are thus prepared by 





when only a single seat is used. 





SINGLETREE-COUPLING. — Amos M. BaRKER, 








- 


ingletrees to a doubl 
which means permit a more extended range of move- 
ment of the singletrees than is at present attainable. The 
pivotal convection between the singletrees and doubletrees 
is, moreover, rendered more durable, The singletrees 
can be raised and lowered relatively to the doubletrees, 
if desired, 





Miscellaneous Inventions, 

SPARK-ARRESTER. -- Martix Brotsers, Ever- 
green, Colo, The spark-arrester can be readily attached 
to the wp of any smoke-stack, pipe, flue, or chimney. 
The arresting, collecting and escaping screen is con- 
siantly rotated by the natural or forced draft through the 
chimney, so that sparks, cinders, and escaping coal are 
caused to be conveyed to a receptacle in which the coal 
is collected and from which it is conducted back to the 
firebox. We have been assured that the device is very 
efficient in its operation. 

LIFE-PRESERVER.—Zenvus C. ANorvine, Brook- 
lyn, New York city. The inventor has devised a new 
life-preserver or jacket, having not only means for keep- 
ing a person afloat in the water, but also receptacles for 
holding food and drink, signaling devices, and instru- 
ments. 

SHOE-LAST,. — Cuarizs C, Tannert, Brooklyn, 
New York city. This shoe-las#t has hingedly-connected 
heel and toe sections, The toé is formed with a cavity 
in its rear face; and in the cavity a push-plate is 
mounted, engaged by a springso that it tends to move 
rearward. A dog is mounted on a constant pivot in the 
cavity of the toe-section and has a pointed free end en- 
gaged by the push-plate, such point being situated above 
the pin, whereby to throw the free end of the dog down- 
ward into engagement with the heel. Thus a ready 
means is provided for removably holding the heel and 
toe-sections of a shoe-last extended. 

HAT-FASTENER.—Exizapetu 8. Swank, Wolcott- 
ville, Ind, The hat-holder comprises a frame designed 
to be attached to the inside of the crown of a lady's 
hat. The frame has guideways through which an elastic 
loosely extends. Looped hair-pins are secured at the 
ends of the elastic outside of the guideways. A hook on the 
frame is adapted to be engaged by the middle portion of 
the elastic. The device is always in proper condition 
for conveniently securing the hat in place, by simply 





outward, and finally passing the hair-pins mto the hair 
to allow the elastic to draw the hair-pins firmly in posi- 
tion on the hair, releasing the bold on the loops. 

KINETOSCOPE ATTACHMENT FOR STEREO. 
SCOPES.—Frank Montor and Lovuts Garctn, Man- 
hattan, New York city. The object of the invention is 
to provide a stereoscope so arranged that it may be used 
for viewing pictures in the usual manner and also for 
viewing “animated pictures"—that is, having an at- 
tachment by the operation of which the figures of a pic. 
ture ander view will have the appearance of moving. 
This attachment consists of a novel shutter which, when 
rapidly operated, causes the viewed figure apparently to 
move. 

STEAM-JET TUBE OR FLUE-CLEANER. — 
Worrutneton H. Incersoit, Hamburg, N.J. At the 
larger end of a conical blower-head a steam-supply pipe 
is secured. On the exterior of the blower-head are 
spaced flanges. On the small end of the blower-head is 
a nozzle witb a spiral rib formation extending along its 
inner side. The twists of the ribs give the steam-jet a 
spiral turn, so that the induced hot current of air will 
also assume a spira) twist and coact with the spiral 
steam-jet in order forcibly to loosen clogging soot. 

DEVICE FOR MAKING LOOPS IN WIRE. — 
Cuartes R. Hartmann, Manhattan, New York city. 
The purpose of the invention is to provide a device 
which can be carried in the pocket and which is espe- 
cially adapted for forming eyes or loops at the ends of 
wire strings for musical instruments, but which can be 
e nployed with equally good results where an eye is re- 
quired at the end of any piece or strand of wire. The 
device consists of a tubular body carrying a clamp and a 
forming-arm mounted to turn. This forming-arm is 
provided with a retaining section for forming a loop of 
wire, which loop is continued into the body for an en- 
gagement with the clamp. 

INVALID-BED ATTACHMENT. — Mrs. Anna E. 
CounTrYmMaAN, Marcus, Iowa. The invention provides 
a simple device by means of which a person can be 
lifted and removed from the bed when it is desired to re- 
arrange the bedding. An arrangement is also furnished 
for supporting a person in a sitting position in the bed. 
At the head and foot of the bed horizontal tracks or 
tails are supported, on which standards are movable. A 
sling or hammock is placed onder the invalid. and 
raised up by means of the standards, after which the 
hammock can be moved rapidly to one side on the rails, 
so that the bedding can be rearranged. The invalid can 
also be given a sponge bath without danger of soaking 
the bedding. 

SIGN.—Orro Camsar, Manhattan, New York city. 
The invention relates to letters and designe which are 
attached to windows & form signs; and its object 


is 
to provide a sign that is adapted for attachment to 


JULY 28, 1900. 


Scientific American. 





the inside of a pane of glass and is drranged to give a 
highly-ornamental effect. The letters can be readily 
fastened to the insite of the glass pane without 
destroying their concave appearance, at the same 
time permitting a cleaning of the window both inside 
and outside without danger of detaching the letters. 

WRENCH.—Joun J. Barctay, Elizabeth, N. J. The 
wrench comprises a shank with a fixed jaw, a movable 
jaw, and a retarding spring for the movable jaw. The 
shank and the opening in the movable jaw receiving the 
shank are eo constructed that the movable jaw can be 
unobstructedly carried to or from the fixed jaw, and 
that the movable jaw will remain fixed on the shank as 
long as it is subjected to forcible engagement with a nat, 
pipe, or the like. 

CABINET. — Freperick Wape... Louisville, Ky. 
The purpose of the invention is wo provide a cabinet for 
medicines and other articles. The cabinet is so con- 
structed that it can be used as a writing or reading desk. 
Stationary receptacles are employed in conjunction with 
a revolving receptacle, which receptacles are so arranged 
that they may be compactly combined. The revolving 
receptacles contain an interior chamber not accessible to 
persons unfamiliar with the cabinet. 

BOX.—Jeaw H. Kasscuav, Brooklyn, New York 
city. This box is a knockdown box so made that its 
several members can be rigidly and strongly connected 
without the use of nails, screws, hooks, or staples. The 
box can be quickly assembled and separated when it is 
desired to pack the several members closely together for 
reshipping or storage. 

BOTTLE-CAP.—Atrrep L. Bernaprn, Evansville, 
Ind, Caps for whisky-flasks are ordinarily made of soft 
metal, with the result that the threads are often stripped 
when pressure is applied in turning the cap tightly upon 
the bottleneck. The inventor has provided a novel 
form of cap having an inner ehell of bard metal, which 
is threaded to fit the threads of the bottle-neck, An 
outer shell incloses the inner shell and forms a smooth 
cover for the cap. Thus a cheaper and more durable cap 
is provided than is otherwise possible, 

BOOT-TREE.—Mary J. Hatz, Aspen, Colo. The 
tree is composed of body sections provided ip their inner 
faces with openings for bearing-pieces for a shaft and 
sleeve and for a pivot-shaft on an instep-block. This 
instep-block has its shaft held in the two sections; and 
the bearing-pieces for the shaft and sleeve have their 
trunnions held in their respective openings. A rocker is 
supported on the bearing-piece for the screw-shaft and 
has means for operating the instep-block. The body- 
sections are spread by a screw-shaft and retracted by a 
spring. A threaded sleeve is arranged to operate the 
rocker, 

AERIAL WHEEL.—Stewart Carencross, Grafton, 
N.D. This windwheel is designed to operate pumps, 
grain-separators, threshing-mills, dynamos, and other 
small machinery. The wheel comprises a bub, a periph- 
eral frame, wires extending radially between these parts 
and across the frame diagonally; and a series of sails, 
composed of flexible material and attached to both the 
radial and diagonal portions of the wires, whereby they 
are held in the diagonal position. Each sail is held taut 
and flat in a plane which is traneversely inclined at an 
angle of forty-five degrees. 





Designs. 

SCREW.-heasert E. Keeter, Manhattan, New 
York city. The head of the screw is formed with two 
notches at right angles to each other, instead of one, 
Thus a screw is provided which can be readily driven 
into place, since one notch is always in position for the 
screw- driver. 

CLEANER FOR KITCHEN UTENSILS.—Watrter 
J. TURNBULL, New Orleans, La. The cleaner is a sim- 
ple, convenient device for cleaning pots in which food 
has been cooked. Means are provided for holding a 
dish-rag and for scraping the interior of the utensil. 

WATER-TANK CASING.—Groree Beckine, 12th 
Street and C.S. R. R., Chattanooga, Tenn. The front 
portion of the body of the tank has a central vertical de- 
pression or concave, and the projecting corners are con- 
vex. The top or cover has an ovolo molding provided 
with a row of beads on the under side. 


Nors.—Copies of any of these patents can be far- 
nished by Munn & Co, for ten Gents each. Please state 
the name of the patentee, titie of the invention, and date 
of this paper. 





NEW BOOKS, ETC. 


FLAME, ELECTRICITY, AND THE CAMERA. 
By ‘George Iles. New York: Doub'e- 
day & M-Clure Company. 1900. 
8vo. Pp. 398. Price $2. 

This book is an attempt to briefly recite the chief uses 
of fire. electricity and photography, bringing the narra- 
tive of discovery and invention up to the close of 1899. 
As far as the book can, it traces man's progress from the 
cave man to the twentieth century scientists. It shows 
how progress has been accelerated by the electric cur- 
rent and the photographic ray. It is a most fascinating 
book and the story ie told in the clearest possible 
language, 


A History or Po.itics. By Edward 
Jenks, M.A. New York: The Mac- 
millan Company. 1900. 16mo, Pp. 
174. Price 40 cents. 


The book summarizes in a brief, popular form, the 
record of political action. Like other volames of the 
Temple Primers, the subject is treated in a concise form 
and is admirably adapted for the use of the beginner. 


TECHNOLOGISCHES LEXIKON. Handbuch 
fuer alle Industrien und Gewerbe. 


Redigert von Louis Edgar Andés. 
Large octavo. Part IL jenna: A. 
Hartleben. 1900. Price per part, 70 


cents. 


A fitting companion to Hartleben’s metallargical and 
chemical dictionaries is this new technological lexi- 
con. The first part, which we have just received, shows 
that the work will be as comprehensive and as thorough 
as its predecessors. 





BWusiness and Wersonal. 





Marine lron Works. Chicago. Catalogue free. 

“U. &.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button (., Waterb’y, Ct. 
For bridge erecting engines. J. 8. Mum y, Newark, N. J. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 
Chagrin Falls, O. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


Ferracute Machine Co., Bridgeton, N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oli 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is “ Experimenta! Science,” by Geo. M. Hopkins. 
By mail, #%. Munn & Co., publishers, 1 Broadway, N. Y. 


ta” Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is fur our 
information and not for publication. 

References to former articles or answers should 
give date of paper and or number of question, 

Inquiries not answe in reasonable time should 

repeated ; ents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Wugere wishing to purchase any article not advertised 
n our columns will be teratsbed Roy addresses of 
houses manufacturing or carryi “ft the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 

expected without remuneration. 

Scientific Ayeorsoan an Supplements referred 
to may be had a 10 cents each. 

Books referred to yo---% supplied on receipt of 


Minerals sent for examination should be distinculy 
marked or labeled. 











(72238) J. V. MeA. writes:.There was a 
very heavy cloud and a downpour of rain accompanied 
by sharp lightning during which the Methodist Episcopal 
chorch was struck and somewhat damaged in its spire. 
The point of the spire is about 50 feet from the ground 
and covered with a case of sheet iron. There ie no me- 
tallic connection with the ground. Directly ander the 
spire, and running half way up is a gas pipe. Three men 
were working in the church and were unharmed, although 
two of them were very close to the pipe, one of them not 
more than 18 inches away.. They saw an explosion ata 
brass fitting which was exposed, but felt no shock, The 
shingles with which the spire was sided were knocked off 
all along the one side and at the top where the shingles 
extended under the sheet iron cap, it looked as if the 
hghtning had gone up instead of down. There was a 
terrific crash which, to some, seemed to be at a greater 
distance than the church, and to have been more severe 
than the one which struck the church, Could it have 
been that the cloud was charged positively and the earth 
negatively, and the restoration of the equilibriam, after 
the discharge, have caused the “fluid” to run ap the 
spire and so have caused this damage ? Some of us think 
a0, a8 sO many things seem to point that way. Does 
electricity ever do damage in rising from the ground ? A. 
We do not know that the electric discharge takes place 
from + to —. It is conventional to regard it as doing so. 
Thompson says “ No exact evidence exists as to the di- 
rection in which the current in a wire really flows.” 
Many people see the lightning go up from the earth to 
the cloud rath:r than down. Since the flash lasts but a 
minute fraction of a second, the eye cannot determine 
the direction of the motion, We must consider that the 
impression of downward motion is subjective, and is due 
to the’fact that a downward flow is more natural to us, 
In clear weather the atmosphere is usually plus to the 
earth. One observer found it minus bat six times in 
fifteen years. But in stormy weather the sign changer 
very capriciously and frequently. In thander storms the 
change is sti]] more rapid, so that it is impossible to say 
whether the cloud at the moment of this flash was posi- 
tive or negative to the earth, or whether the flash went 
up or down. It may have gone in either direction, or 
more probably it surged back and forth many times 
while the flash lasted. The description shows that the 
gas pipe was not in the path of the discharge. By induc- 
tion it became charged with electricity, which made the 
flashes seen by the workmen at the same moment that 
the flash from the cloud passed by. All pointed objects 
under a thunder cloud become charged with electricity, 
and discharge it up toward the cloud, in streams which in 
the dark can be geen as brushes of light. This is similar 
to the brushes seen upon the points of an electric ma- 
chine when it is working in the dark. One may see 
these brushes if near the top of a lightning rod whena 
shower is rising. This is what the men in the church saw 
on an intensified scale, because the grand discharge was 
going on so near the gas pipe. From what bas been 
shown it is clear that a discharge of lightning will do 
equal damage in which ever direction it goes. It is the 
discharge which does the damage, and not any secondary 
restoration of equilibrium. The supposition of a 
secondary reaction is not necessary. 


(7924) E R. asks: 1. What is the best 
method for preparing shellac for insulation on magnet 
wire? A. Dissolve gum shellac in alcohol, equal parte 
by weight of each. It will probably be easier and 
cheaper to buy the ordinary brown shellac from a painter. 
2. Is the gage of iron and steel wire the same as copper? 
A. Yes. Ordinary wires of all metals are numbered by 
the same gage. Piano wire has its own set of numbers 
by adifferent gage. 3. What is the resistance of soft 
iron wire No. 20, per 100 feet? A. 6°1 ohms, very nearly. 





4. How does tron compare with copper in resistance ? 
A. Iron wire has 6°06 times as much resistance as a cop- 
per wire of the same size and length. 


(7925) C. W. asks if you are required to 
get a license for a steam launch, if you do not use coal 
for fuel? A. Yes, on all navigable waters iu which other 
vessels ply. The kind of fuel is not considered, 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JULY 17, 1900. 
AND BACH BEARING THAT DATE, 


| See note at end of list about cupies of these patents. | 





Abrating or Ae qr machines, means for op- 
erating, ( ell 





Air gy SN, wqusauaaia, L. C. Cary. 

Alar See Low water alarm. 

Anehor iron, W. R. Madison... ............cceseeeee 64.014 
Anchor, ship's, J. Callow. ........ 6... .seceees 653,861 







Apparatus for removing and applying various 
devices, E. H. Marshall ane 
Ash pan and sifter. combined, E. Landquist.. —— 
Atomizer, pocket, 8. Heiman.... — 
Axie lubricating device, & Seiter.. 
Back pedaling brake, A. uthbert... 
Bale stay, Lowry & tioim 
Bales, machine for enwindtas cylindrical cotton, 
L. A. Aumann...... 
Baling press, T. BE. & 8. T esabapsaand paetiate a 58,757 
Baling press, J. J. Stoppie... ¥ 
Barre! boop. metal, F. B. Shuster 
Barrel was ing apparatus, G. Schock.. 603,521 
Battery. See EKlectrogalvanic battery. “Galvanic 
battery. Secondary battery. 
Bedstead reversibie rail, W. KR. McLain.... ....... 658,738 
Bell and burglar alarm, combined door, Hi. A; 


Higbee 
Belt, apparel, J. . Robin. 
Belt shitter, E. G. Jenner..... 
Belts, apparatus for putting on pulley, Clif! & 











PE, tlie ind nth nnatdnes €o thhogseseesseeecwebys 654,062 
Bicycle, chai | ’. C. Seb SREB, coccascece . 3.968 
Bicycle driving gear, H. G. Clark................... 653,862 
Kicycle driving means, F. J. L pees conse, 634004 
merece e P 4 or— lock, combined, FP. G. Lee....... 665,081 

RR rrr eee 54,012 
pit a F. A. Lamsbese | nee iidettemenn Grane 654,010 

d. See Counting board. lroning board. 
Wash board. 

Boiler. See Steam boiler. 
Boiler side plate, steam, E. J. Moore............... 654,070 
Boiler tube scraper, W. H. Ingersoll............... 654,002 
Bolster roll, J. B. JOM@S....... 6. ..ccceeeceeeeeeeceees 64,114 
Bolt. See Door bolt. 
Book, account, W. Poree, beseooce Sevcoveswocscocs 654,085 





Bottle attachment, T. J. D pees 
Bottle filling machine, 8. C. iller 
Box. See Knockdown box. 
Brace. See Bit brace. 














Brake. See Back pedaling brake. Car brake. 

Vehicle brake. 

Brake, BE. C. F. & E. C. F. Otto, Jr.......... 2.0065. 653,692 
Brake —s mechanism, emerg . Ww. BB. 

SA.  wacsnetderesepegsmenvuneepese es vesensocs 653.790 
Bread, working, Mentze!l & Reiser...... ........... 653,42 
— nape or pipe molding wac hine. om ‘Sehlickey- eam 

hen pg 0degoe ces ESURneG. 6. egpedoansescaneesesaeste 78 
Bridg o wake. Bone, Be Fe GOs a9 605. crdgsvvnceqas 63,72 
Bridle attachment or mousing hook, BE. J. F. 

Coleman 
Bronzin omine, A. J. Ford 
Brush, x... 

Bucket By ~ cautery washable, asate he 

Van Sickle.. 655,682 

Burner. See Oil burner. Vapor burner. 
Butter cutter, G. B. Ferry...........66.cceeceec eens 653.991 
Button, collar, F. A. Ballou.............. ‘ 653,805 
Button — press, —*. W, Silsby..... 653,783 
Button or stud, J. Campbell...... Jo sesecsscece 653,655 
Cabinet, revolvable + = G. W. Haddox (54 062 
Calculator, C. L. Shang..............60+05- 426 
Can closure, milk or nother, M. Alexande ti4 044 





Can opener, W. G. Browne.. 
Cap expander, metal, J. C. Keller 
Car brake, Williams & Morgau.......... 
Car card holder, freight, A M. 
Car. converyibie % = closed, ¥. otter 
Car coop. © . Mebri es 
t riggin -yalway. H. fi. Sessions 
Car fender, c. 
Car I a Ad “ane for electric, W. F. 


Car loader. c. H. Gale 
Car step, 8. B. Fuller............... 
Car window dust w4 dD. > Phillips 
Carriage, motor, 

Cartridge primer, J. Gapteor. 
Carvi Seren LY Maries 
Case. 


Cattle, means Soe securing, Cc, F. Creamer........ 653.662 
Chain wrench, G. W. Bufford................ — 
Checkrein attachment, - EK. Corey. 
Cheese cutter, W.G. Doty . 
CE dia Ute, Cn cctcapenccecesoecoerccecccecse 
Clamp. See Sewing machine button clamp. 
Typewriter ribbon clamp. 
Cleaner. See — cleaner. 
Clock, &, P. TREMORS... .02..ccccscccccee vee 
Clock. electric, 8. P. Thrasher 
Coal bucket, H. B. Maddocks......... 
Coal dumping apparatus, Phillips & F 
Coin controlled mechanism coin eeapenent 
pe ree 
Coin holder, C. L. Sledge 
Cotlar supporter. ap moe shirt, 
Column or pole, . Melnerney 
Commutator segment, J. Burke...... 
Compressing fibrous or other material. apparatus 





i, 019 
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for, W. M. Holmes. 153.735 
Controller, W. M. Jewell 8.74 
Conveyer switch, endless, - M. Suppes.......... 653.827 
Cooker, steam. BID i 0500s coccspeccsccsece 654,046 
Cooler.’ See Fiuid cooler. Hot box cooler. 
goolee board, S E. Windo 53.7 

W. Wardwell, Jr... 153, 
Copa Snieid. Cc a Hatfield 1M 
Cotton cleaner and feeder, seed, V. H. Talton.... 654,079 
Counter skiving machine, W. C. Stewart.......... 653.82 
Counting board, C. J. EK. Fleck ..... 0.6 c ccc ceneess 653,992 


Cou ling. See Air brake coupling. Car coupling. 

\pe coupling. Thili coupling. 
Coupling and ring, D. Heggie................0.se00. 653,912 
Cranberry gatherer, D. Lumbert .. 4,018 
Crate, collapsible shipping, Z 658.972 
Crate, egg, G. H. Short... 
Crate, fo ding, BK. 1. Gregory 
Cream separator, Baird & Sc ert. 
Crucible, combustion, P. W. Shimer 
Crusher. See Stone or ore crusher 
Crushing ores, ete., machine for, 8 . W. Kimble... 653,679 
Cultivator attachment, H. T. Crosb i ceenadovecesse 64 
Cup and ball joint, E (i . eres ° 
Current motor, alternating, E. W. Brown 
Curtain fixture, H. 8. Hale......... .......... 
Cut off, automatic, Kittinger & Mottinger 
Cutter. See Butter cutter. Cheese cutter. 
~~ % heat or draft regulating, O. N. Ander- 


Deborniag arr 658,504 
Deh me | os motbprooting composition, G. 












taped articulator H. Backstrom .. . «oes 664,109 
Die riple, W. J. Gordon......... cee 658,955 
Disinfectin, biock, F. ves ae -. a9 
poor oak, . T. Adam: - 664,106 
Door, grain. J EB. Lisb -. G33 
Joor inex. “Oolletti & Col . Bb.906 
rag, . Chiekering 653,658 
Drill. See Grain drill. 

Drill tool shaper, L. F. ~~ .. (4,072 
Jrum, heating, es & lw - BO 
»rum, heating. J. w Hiiiker.. ° .. 653,676 
Drying and cooling machine, G. 'S. Bmerick..:.:.: 64. 
SD OE, Ui DED caccccccecsevestasbace . AY 
Dye ane making same, olive cotton, &. Goebel... 653,670 





Dye, blue-green oxazin, Beyer & Schaar-Rosen- 


Dye. blue monoazo, P. Julius.. ...... 





Dye, blue-violet monoazo, P. Julin 
Eecentric or gear. adjustable. |. kt uist.. 020 
ss - 4 ~ and t as the eye and hand, device 
‘or. > MOMs. 20600, co ccccccosvocsscacsecsess 
Egg case, C. E. La Fleur.. 


Electric cut out, H. P. Maxim 
Electric mach yg W. M. Mordey. 


Electric meter, 
Electric motor, D. C. Woodward... 














Electric switeb, J. T. Robb...........0+++ eben peqeses 653, 
Electrical controlier, E. H. 


E. H. Wise.. 
Electrical distribution pee. c. D. Anderson... brite] 
Electrode, battery, G, Heidel 


Electrode for electrolyain apparatus. Rt Morita 
alvanic » batberz. i. 68,763 tO 653,765 
Embeor ering perforrAing device, M. 


Schoen — sees besondSbas beecenseeahhe covesacdcostergds 7 
Engine. os Gas engine. Gasoline engine. Ol) 
E fine ig it Seato ¢ lectri at fi 
ngine igniters, manaeeto 6 ¢ generator for 

mas, G. W. HOnricts..........cscccccsscesvesseess 653,957 
Extractor. Pos te xtractor. 
Eyexlass by Cc, F. “Rabi - = 








Ky G. Le 
Fabric. See Woven, SA fabri 


—— shaping machine, Parry & Moc lintock..... 658,246 
‘are register, Ohmer & Tyler (rgeme).. 11.442 
pak self measuring, Allison & Ba 655,885 








Fence building paratus, 
GOP, SD. QUEM Di ccncspscce qescce secccccsscccecee 4.004 

Fence joining tool, J. F. Wood --» GRTM 

Fence machine, wire, G. P. A. Weisenborn........ 663,719 

Fender. See Car fender. 

Fibrous material, metal coated, J. H. Robertson.. 665,887 


















Wifth wheel, H. C. Swan............ccccceeeee ences » 68,974 
Filter, J. F. Ziegle oeee oes GAY 
Filter, O. H. Jewell. . GA? 
Filter, granular bed, R. T. Weave . 658,769 
Filter, Setallurateal, F. H. Long 653,084 
Filter, water, EK. F. Stewart... 654,068 
Filtering material, N. Jacobs 653,809 
Fire proof coverings for wane or ceilir 

chi®” for making. P. Ryan.......... 654.024 
Fireproof shutter, Verde! & Saine., anit 668,976 









Flax cleaning and breaking machine 
Cs sone scensee: ees . OER 
Flue or chimney cap, F. Fickenschaw. ‘ 
Fiuid cooler, Richard & Lenpox..... cous . 
Fluid under pressure, means for trav amir ting, 
W. 3. Halsey. e 653,802 
Folding table, iy Rc iie, chansons 653,85) 


Foods from blood, making, J. W.C. Hamilton.... 663,066 
Frogs, switches, etc., spring box for, W. Whar- 

ton, Jr.. evsees eee 4.09 
Fumigating device, C, T. Kingzett.. 655,080 


Furnace. See Gas furnace. Lot air furnace. 
Kiln furnace. Muffie furnace. Pair and sheet 
furnace, Retort fernes e. 

Puaee, GHOGETOR, Te Bee Me no oa. ccssceseeesccccces (53,841 


Fuse, projectile perensnen, T. BR. R. Ashton.....) 654,108 
gape. See Water gag 
Galvanic battery, A. lies , -. me 





Game board back sto win "L. Haskell.: 





Garment enaporter, . D. Lewis...... “ a3 
Gas engine, F. Olin..... . CS 
Gas furnace, sapenpensive. &. Dervai . . BS, 
Gas generator, acetylene, KF. & Martindale........ 654,000 
Gas generator, acetylene, W indbam & Fry........ 4,08 
Gas machine, acetylene, W. J. Baulieu............ 665.051 
Gasoline engin, F. J. Sproehnle einen onestunsoed 653,u7 1 
Gate. See Bridge gate. Railway gate. 

OT Or 658,981 
Generator. See Gas generator, 

Glass, conduit for molten, J. W. Sheppard........ 62 848 


Glass, device for casting sheet, J. W. Sheppard... Gh3.849 
Glass, device for casting wire, J. W. Sheppard... . Pa 
Glycerin, parity tty Ts ig GOONS sue co veccess codes 2 
Governor, G w. iter 9s se 
Governor, steam gagtns. ¢ 1. Kimbie 
Grain drill, C. L. Fowle...... 
Grain drill disk attac oe Tolson Xx Sebopp.. 
Grain separator, EF. B. Sate peqahasemioree ates 
Graphophone, A. C, Ferguson...... ° 
Graphophone drive mechanism, 0. Bw. Payt 
Gun and ae bolder, combiuation pocket, 
R. 3. Phillips 
mo magazine, A. W. Savage.. 
Hams, etc., machine for branding, R. 
Handles to vessels, attaching, W. A. Dun ule pane 
Hanger. See Separable friction banger. Shade 
hanger. 
arrow sulky attachment, L. D. Howard 
arvester safety lock, M. G. Morgan........ 
at cabinet, L. M. Robimson....... .......... 
at fastener, H. De Tamble : 
at pinning machine, H. Robinson. eanee obie 
iay press, 8. M. Bra aen., heaote seed 
lay rake and stacker, ¥ 
eadlight, electric, Ww. G. ee BOP csvcsvcccccsecs r 
eating apparatus, nderiied & Rumsey i 
eating attachment, B. M. Pevey 
ow catcher, D. Svenson............ se o4 
SOE GH BES Ws dnb ccnevcccecenccssadéndedses 654 























oop. See Barrel hoop. 
OTSe Gotacher, J. ROGEO.... ....cscsscseesscseccrsese 
orseshoe, W. Schuitz..... 
ose patching or coupling ol e lamp, A. G. Wiiking.. a ‘040 
ot air furnace, A . BT 
ot air furnace, J. P. Sebath er. ‘ 
ot box cooler, Bog rose & Hutchison... 
uller. See Pea bull 
wdreslestrothevapeutie apparatus, J. J. Sanger. 658,708 
Hygiente appens e for sound transmitter mows. 
pieces, Owen.. 
Ice making of. A. Eilts. PRES ES 
Incandescent element, C, G. Ricbardson.. 
Incandescent mantie sup ae. A. Kitson 





 clealesheciesiesiesiockesiesiecionddeel ett tet 








Indicator. See Mirror mdicator. 

Bans WEN, O. FV. PRI iase se wnsccsessscccescscosccese . 
Inking pad, H. H. Norrimgtom............6...0eseees 653, 
Inking pad, reversible, H. H. Norrington... 655,004 
instruments of precision, eruseeeens for, C. 

F. Scbrottke...... ee * 654, 103 
Ironing board, W. O. Bowman.. sean , 653,839 
Jar closure, G. H. Brabrook.. ............scceeceees 653,540 
Joint. See Cup and ball joint. 

Journal box, Lewis & Godwin... ..............ce005 651,116 
Kiln furnace, F. R. Sellman.............6-.eececeee 653,591 
Knife. See ey knife. 

Knob attachment, R. H. Taal bi Cucwesvenee: kee 64,102 
Knob rose, door, W. EB. +e. 658, 


Knockdown box, A. } Dn dense 
Lamp, electric arc, 8. Bergmann 
Lamp, electric are, H. G. 
Lamp socket, incandescent, Manchester & Brown 53,982 
Lamps, manufacturing homogeneous mixtures 

for filaments of incandescent electric, K. 











Laundry rack, 8. B. Wat - ae 
Lead into oil paste, converting white, G. Bischof 
Leather, B. Trenckmann................ 


Leather. manufacture of, B. Trenckmanu........ 658,50 
Loader, baggage, Willis & Griffith............0. +» 653,942 
Lock. See wr lock. Seal lock. 
Lock, Jentzen & HOme@..........-ceecececes oeecesees 654.008 
Locomotive, W. W. Greg ong rer eee 654,060 
Locgmesive exhaust an meats for regulating 
S, W. EE, PrOMGGP BOR. ......cessessssccss 4074 
Loom Sones frame operating Sovran, a. W. 
cs tvertareseséu i 
Loom shuttle, J. C. Bergeson. enedeute Geontes 650), oy 
Loom, upright, G. O. Draper................6.00«- - oe 055 


Low water alarm, electric, F. ‘Leadbeater... 654, ro 
Manhole cover, T. P. Greger 

Measuring instrument. K. O. F. ‘Schrottke. . 
Meats, coating, J. Mitchell..... 

Meat bands, wrought, T. J. Bra ray. cosbeues 
Meat bands, forming wrought, J. Bray 





Bee 
Meat bending machine, T, J. Scott et al... 8, 
Metal shearing machine, B. Wesselmann. i, 
Metallic parts together, fastening, J. A. Young... 654,042 
Meter. See Electric meter. 
Miiking machine, cow, M. J, Cushman...... woven 64,001 
Mill motor mechanism, ©. J. Weston.. .. 64083 
Mine cages or lifts, clutch mechanism for, R. 290 


Schulz. 
Mirror indicator for amplifying movements of 

BORING, A. POUWRE....cccccedscocescecssscesscccece 653,381 
motor. See C urrent motor. Electric motor. 
Moacilage stand, B. 8. Raff... o.oo. cee c ces cnenee bd 
Muffie furnace or oven, L. H. "W. Regout.. 
Music leaf turner, §. C unningham Rcasceattitan. é . 
Nail machine, J. Atkins..............0.+++ ani, 
Nail or tack driver, G. W. Hobbs i 
Needle, L. A. Roberts... .......c+cceeeeees 
Nozzle, sve. I F. Ibert.... 
Nat, C. H. ith.. 
Nut lock, OA PE ice cee iacldaneeoe 
ou Lea “H. Wilder... 
Oil cake sacking machine, A..Fredrickson. .... 
Oil container attachment, Clayton & Persinger 
Oil engine, V. V. Torbensen............... 
Oil or other vessel and pesentars. L. EB. Buitez. 
Oré separator, centrifugal, A. Dasconaguerre 
is Min: a, tssedentdabaregbennes s 
Packing for air compressor or other tandem 








cylinders, M. Bulkley.............6. «..e -... 658,850 
Packing semifiuid - SEY means for, C. 
po), errr 63,7 “4 
Pair and sheet furnace, J. B. Reeve: 64,7 
Paper, etc.. manufacture of gubsurines drying, 
8. Crom 53,791 
Paper stock refining engine, M. P. Van Ryzin. .-»§ CORE 
Parcel carrier atiachment, C. J. Mille eee CAO 
Pea hulier and cleaner, E. D. Morris....... . Bis 
Pegs, machine for making shoe, os ah G. BE. M. 
Lewis....... aves ... HOU 
Pen, fountain, G. &. Parker....... OT 
Pen a ed and extractor, combined, T. M. 
ake Seaebebinecananéenees 654 (08 

Pencil holder and penknife, combined, A. Fuf- 
_ ET iL sopbessere 653,807 
encil, lead. “PLA. ‘Hagy Dphideheeyete~oese’ enGeed Wee 653,733 





(Continued on page 62.) 

















Scientific American. 








Poot and 


Power 


- Star” wf can 
as = Latnes 


SENECA FALLS MPG. 
695 Water Street, 
Seneca Fatis, N.Y., U.S.A. 


AMERICAN PATENTS.— AN UNTER- 
esting and valuable table showing the number of patents 
granted for the varions subjects upon which petitions 
beginnine down to December 






Cross 


Feed 


co. 





bave be fi ‘om the 
HN. 8M. Contained in SCIENTIFIC AMERICAN SUP 
PLEMENT, No. 100. Price 0 cents To be bad at 


this office and fron al! newsdealers. 


LAT NG 


NE 
: HES OT TOOLS anc SUPPLIES.” 


Es. EBASTIAR LATHE CO 'c 
WALWORTH 


| y 
PIPE VISES 
eb 
are the Heaviest and 
Strongest vises made. 


Renewaste STEEL Jaws. 


WALWORTH MFC. CO., 
126 TO 136 FEDERAL STREET, SOSTON, MASS 


THE “QUEEN” DRAWING PENS. 
i SCIENTIFICALLY SHARPENED. 
-———- oi ne 


NC tnNat 











All Queen Pens are sharpened by experts who have 
bud many years’ experience in making and slarpening 
Drawing P Only the finest Pnglish Stee! is used in 
the Queen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN & CO., 

nc.. Mathematical, Engineering and Scientific Instru 
went Makers, 


1010 Chestaat St., Philadelphia. 


ers, 


FOR 
CunsmitTus, Too. 
Makers, ExPeERi- 
MENYAL ano REPAIR 
WORK, Erc 
or Ilhus. Catalog 
W.F.& Jno. Barnes Co 

19 Ruby Street, 
Rock PORD, ILL. 


TOOL MAKER'S ENGINE LATHE 


10 in. swing. Ie made for those 
who require very accurate work 
All parts are fitted in the most 


Send 





caretul manner to insure accura- 
cy in Larning, boring, facing, et: 

lhe change gears permit cutting 
threads of & to 1 Pp neb and 4 


to # per centimet Tools fur- 
nished include chuec coke col 
eutters for tarning, threadir: u 
f, knurtiog, reamin 

for 8. C. I. Catalogue 


leta, 








Ask 


THE PRATT & WHITNEY CO., Hartford, Cona., U. o. A. 


A Marvelous Machine ! 
Watch the wonderful work 
lone by our ex Nipple 
and Pipe wit Machine. 
Thre ads oipples of all sizes 
So) s#iveied that it can be 
reversed and pipe cut off close 
to grippers "tale machine 


ed or closed —_— machine 
os in mo HE ul for -ata- 
logue MER RELL 


MPG. t rie as Curtiss 
Street, 0.5 30 Obi oO 


SENT ON TRIAL. 


Prepaid to any address. 








Coggeshall! Patent Steam Tube Cleaner. 


THE CLEANER THAT CLEANS CLEAN 


| Register 


LATHES, 


| Secondary battery. 





Moisture, Saves cost quickly A trial costs 
Seale Cleans from end toend. yea nething 
The Coggeshall Mfg. Co., 123 Liberty St., New York. 





Pencil s' , LN. Weitzel 
Perforating machine, strip, T. 

Photographic print washer, Barke & James..... 
Piano players hands device for eupperting, | w. 















4d. Mennes...... de0ce © 
Pill making machine, "W. Middiediteh.: 
| Pipe coupling, J. M. Olinger...........+..+. 
Pipe couplings, etc., apparatus for Sroeetne, | D. 


Ape 


Bn «cacenns 20cnukarcennenc on caneceoders 
Pipe welding machine, W Klinefelter........... 
Pipes. means for disjointing, J. P. Wigal....... Have ea good Cigar. 








YUNSWIG 


It’s just as easy to have a good smoke as a poor one. 





is good. You will like it and buy it ; 


JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. 


I ter, check row corn, L. L. Scott......... . 

I ter, combined cotton ond corn, E. M. ¢ ‘ole. The y cost you the same. The Brunswic 

Planter, corn, L. BK. Waterman. ...........«0-«+++« y 

Plate straightening machine, D. Townsend bsvecce age ain. Look for Arrow Head on Every Cigar. 
Phers, F. Parks - gs: vece. coo ON 





E | 
Ho 


Plow, KE. Fowler......... 
Plow, J. A. Freeman 





Pneumatic tired wheel. BE. W. McCasiin. 
paceman wheel, J. Sbhellabarger... 
Pocket fastening device. K. C. Holdredge.. 
Pocket, garment, H. Garfinkel 
Pool and billiard table, combined, J. Zentner.. 
Post extractor, W. L. Hell 
Press. See Baling press. 
Ine press. Hay press. 
Press feeder, W. M. Holmes 
Press feeding device, &. Horsley . 
Pr buffer for high explosive, T. 


~. “WOLVERINE” 


Gas and Gasoline Engines 
STATIONARY and MARIN 

The “Wolverine” is the only reversible 

MarineGus Engine on the market. 

It is the lightest engine for its 

power. Requires no licensed en- 

gineer. Absolutelysafe. Mfd. by 


WOLVERINE MOTOR WORKS, 









Button making press. 


jectiles 
Ashton. 
Propeller, screw, 


j. B. Altman..... 
















Propelling gear, J. A. Malone....... 12 Huron Street, 
Pulley, belt, R. Chillingworth s. c 
Pulley, friction clutch, H, O. Hem Grand Rapids, Mich. 
Punching machine, A. Scharf — — 
Purifying reagents each for heepeuees ing, W. 

M. Jewell oss.76 | HIGHEST EFFICIENCY 
Rack. See Laundry rack. : 

: ——— in the 

Kai! fastener, guard, D. F. Vaughan. 653.975 attained 
Railway appliance, electric, D. BE. Shoop 64.106 STOVER 
Railway gate, A. K. H. Broggmann . 5.935 
Railway gate, automatic, C. H. Young. 654,085 GASOLINE 
Railway system, underground electric, C. A. 

Balph ete (63.049 
Railway track, electric, E. Sollmann. 653.970 ENGINE 
Railway track structure, H. O'Shea 653,545 


The best is always cheap- 
est. Write for prices. 


STOVER ENGINE ; WORKS, FRE FREEPORT, ILL. 
MAXIMUM POWER ‘MINIMUM cost. 


See Hay rake 
Range or stove water back, W. L. Culver. 
Raza strop ping device, H. Herder. . 

Refrigerator, tile. H. C. ‘Tanner 
See Fare register 


Rake. 
653.949 
53.914 
. 655,853 
Telephone call 
register 
























THE BEST THING YET! 
Is fo ciple and durable, and can 
put on and taken off ut will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keep them 
send . to us for sampie doz. 
THE L. & H. SU PPLY 
85 Commercial Av 


Binghamton. 
ACETYLENE GAS | AN D CARBIDE OF 


Calctum.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
ee ee med with it. A most valuable series 











of articles, giving in complete form the particulars of 
this subject. Details of furnaces for ma’ the carbide, 
generators, gasomevers, burners, ete. mage > in 
Sores TIFIC AMERICAN 3SU rr 99s, 
tgei it he 4 1853: | se) ie iit #3 Sa> 
. ‘2, 

oat OSS, ions. ited if 4. ‘32, 





os 
ie aa 5 150. Price 10 gente each, eS mail, from 
this office, and all newsdealers 





/EVERY BOY HIS OWN TOY AKER. 


Rein holder, R. Barnes 653.806 If you use a pump for 
Rein holder, M. Bohnert. 68S beer, lard, acids, starch, 
Ketort furnace, KR. EB. Lauck 654. Ori6 petroleum, brewer's 
Reversing mechanism, J Kerkhof 654,811 mash, tanner’s liquor, | 
Rings and couplings, forming, D. Heggie.. 655,911 cottonseed oil or fluids, | 
Rivet, tubular. W. Kh. Fox 655,798 hot or cold, thick or thin 
Rolling flanged sections, T. Morrison . M1 ou want to get the 
Rolling flanged sections, apparatus for, T. Mor- - TABER ROTARY PUMP 
rison . 654.100 which does the most work at 
Rope fastening, C. A. Conger 654,661 the least expense. Simply 
Rotary engine. J. A. Porter 64,119 constructed. Can be run at 
Rubber, machine for cutting sheets of unvulean- - any desired speed. Perfect- 
ived, A. Sweeney . HS SD able ad 
Safety pin strap holder, J. V. Washburne. 654.088 | Y Ger du ate, AB 1 Deon — eg ee 
hd aD ne mcr 3 | TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 
Saw set, C. McDonner | - 
Saw swage, KE. G. Shortridge et al CREAT POWER- SMALL c< cosT. £ 
Seaffold, J. C. Foreaker ool Ths maximum of strength, dura- oa 
s »erinding machine, J. R. O'Connor s | y and safety, with the mini > 
Seal lock, Giebel & Park t mum of cost that describes our > 
Seal lock. Rasco & Taylor Hoisting Engines for op 2 
Sealing device, G. W. Gomber ration on Gasoline, Dis = 
Seat. T. Swan 653.710 | tillate or Crude Oil, Ev a 










part of the engine is 
interchangeable. 
saves rts cost in fuel 
Both friction and 

190 b.p. 


A. Keuterdab).. ery 
Seeder, A. V. Wilbur 

Separabie friction hanger, Redmond & Adams 
Separator. See Cream separator. Grain separa- 


Soon 





alone 
x ared howt, 6 to 
































tor Ore separator. 
Sewing machine button clamp, J. T. Hogan 653,908 | 5. sa “wee ee 
Sewis « machine stop motion device, W. N. - | & Gasoline Engine ) Co., 408.8. W. Boulevard, Kansas C a Mo. 
arkes 623.988 
| Sewing machine tension. &. W. Wardwell. Jr (58.717 
Shade banger, window. H. H. Stratton 64.078 SuILD YouR OWN, ENGINE. 
Shaft support, H. Harden. 453808 
Sharpening machine, F. A. Reichardt.. 653,882 T 
Shears. See sheep shears. G AS 1 NG Ss 
Sheep shears. C. C. rere . - GASOLINE ENGINES. LAUNCHES 
Shoe or boot stretcher a abst SATA OGUE aa INC i] 
Shoe top holder, C. C. Harlo GERE LAUNCH~ENGINE WKS Stas9.hares 
Silo or tank, E. F. Boblie bter. TD 
Sizing composition, T. P. Milliga . 
Sleeve protector, apparel, T. H Wilson saaoet . 
Sound reprodacing instrument, P. 8. Bates.. 654.008 
Sounds, device for reproducing, J. N. Brown..... 653.654 
Spinning frame attachment, wool, A. — 653836 
Spinning machine, P. W allace ‘ . 4.081 
Spinning machine, mule, H. Goldsmith....... 63, 
Stacking device, hay. L. atubbicnera 655.758 - 
Stamp, time, P. G. Gtroud et al...............eceee 633, 
Stand. See Washstand. GRAND RAPIDS 
Steam boiler, BE. Kendall 658.810 ° : i¢ " 
Steel. hardening and draw tempering, G. }. Delay. = O54 GAS E » 1G INE on 
Sterilizing sink, L. W. Thurman 63,714 
Stone or ore crusher, A. C. Hilsinger 663,771 
Stone walks, tool for making artificial, G. Eeke.. 663.7% 
Stove, A J. Kee 653.960 aE ABS tie 
Stove, ol, W. W ilder 655,804 | 5 — _ * + 
Stad or button, shirt, J. Campbell AOS noe BICY CLE TIRE REPAIRING. — THE | 
Suspenders and shuulder brace, combined, G. J. Mending of —~ Tube Tires.—A practical article ilias- 
PP GRPURO,, cncvcnronagzegecces scece -cseceeees» G3B,OM | trating the method of inserting pocenee and plugs with 
Switch. See Electric switch pliers and pluggers, together with rubber band plugging 
Switch and signal interlocking mockantom, H. and the use of puncture bands. $ illustrations. Con- 
Pr cictueckteehehsd seeuessect?secueenbedes 653.959 | tained in SUPPLEMENT 1102. ce W cents. For 
Syringe, fountain, A. J. Brown 655.842 | sale by Munn & Co. and all newsdealers. 
Table. See voldins sabi Poot and billiard = = 
table 
2 NY interested in Art, Ar- 
Tabiet and file holder. H. Lowenbach.. 653.653 ‘ah 
Telegraph. page printing, D. Murray... 653.984 to 653.904 tr | 2A etc erating of Coloring 
Teleataph switching apparatus, J. F. Skirrow.. q | Wit! Co wer to write 
elephone call register, W. Gray oe . 
Telephone transmitter, J. L. West. The Air Brush Mfg Co. 
Telephone transmitter arm, J. F. Craven. SO Nassau Street, 
| Theatrical appliance, C. L. Hagen.................. Reckford, Ill., U.S. A. 
Thill coupling, G. P. Beasley....................0++ _om 





OVERHEATED BOILER 


in factories, workshops, and on steamships 
are apt to suddenly burst uniess carefully 
regulated and watched. Our 


HOT WATER THERMOMETERS 
are used to indicate danger in time to pre 
vent it. They arein use in all the new cine 
of U.S. Navy and a!so in the Japanese Navy 
Miustrated Bulletin No. @ sent free. 


HELIOS-UPTON CO.. PEABODY, MASS 


RUBBER STAMP MAKING THIS 
article deacribes a simple method of making rubber 
Stamps With inmexpe apparatus A thoruughiy 
practical article written by an amateur who has had ex- 
verience in rubber stamp making Hlustration 
Contained in SUPPLEMENT 11190, Price lO cents. For 
sale by Munn & Co. and all newsdealers 


ime 


more> §Acetylene Gas Burners. 


Schwarz Perfection Lava Burner. 





ALL LAR Highest awards in all Acetylene Expo 
sitions. Made of one plece f lara re 
faultless and every one tested and quar 
onteed th” Send for Price List 
Nf) Blowing. Sole Agents for 
moking ; : 
Carbonization : * , S. and 
Perfect Alignment anadce 
M. KIRCH BERGER & CO. 
50 Warren Street, New York. 
as NICKE L 
= AND 
e= 
as Electro- Plating | 
ae 
oe Apoaratus and Batersal 
| THE 
.-" Hanson & VanWinkie | 
ea Co.. 
cad Newark. %. 4. 
a 1% Liberty St., N. ¥. 
a ® & 7 8. Canal St 





Chicago. 








| Thill coupling, W. M. Morton 

Thill coupling, G. M. Wright 

T te urea compound and making same, Israel & 
othe . 

Thread protector, M. Blakey 

Thread protector, M. & G. G. Blakey 

Thresbing machine, T. H. Gordon et al 

ricket. trading, E. G. Harrell 

Tire setter, J. C. H. Kunz..... 

Tire, vehicle. A. L. Miller. 

Tires, means for automatically inflating pneu 

matic, J. A. Mills 


RESTFUL SLEEP 


In Camp, on the Vacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 








Tires, pump for automatically inflating pneu- 

matic. D. Williamson 453.723 
Tobacco cutting machine, Dixon & Howard ..... 55.928 
Tobacco hoider. W. P. Smith.. ° 14, 01 
Tongue support, wagon, J.C. Lambert "7 


Tool holder, J. M. Normand. 

Toy bank, H. Schloerb 

Toy pistol. H. W. Rightmyer.. 

Toy rapid fre cannon, W. R. Mackay.... 
Toy. sounding wheeled, M. L. Moody. 
Trimming machine, W. R. Fox coe 





Style 61. Camp Mattress with Pillow attached. Also 


showing Mattress deflated. 
Clean and Odortless, will not absorb moisture. 


Tripod, Brown & Schausten 

r sitey pole. c. A. Brown.. Can be packed in small space when not in use. 

rrunk. B. F. Kubel t#™ Send for Mlustrated Catalogue. 

Tube grinder and facer, Scott & Hightower é 

ru ing peg for stringed instruments, F. Pali- MECHANICAL FABRIC co., PROVIDENCE, R. I. R. 1 
etz 904 bes - —eame 

T arin e. steam, J. F. Brady 


Twisting or doubling machine traveler, J. W. 
Cook 


ALL IN THE 


Asan LENS 


ITS4 


Typewriter attachment, H. B. Brady 
Typewriter ribbon clamp. 8. F. Ettinger. 
lypewriting machine, A. T. Brown 

l'ypewriting machine line spacing mechanism. 





7 
653,905 





EB. &. Shimer. 64 000 
lypewriting machine ribbon fee ‘ding mechanism, 
EF. &. Shimer. 654 028 
l'ypewriting machines, spacing esac apement and 
c ~ “pape feeding mechanism for, 8. Shi 
9 me , “a's 64 020 
alve, air compressor puppet, M. Buikley. —_ ae Qn } 
Valve gear, engine, E Konte. 916 GUNDLACH OPTICAL C0 | ROCHE ST a N Y 





H. Crook 





Valve gear, steam engine, W. on 

Vapor burner. incandescent, A. 8. Greenwood 63. o10 a a 
v oper pagers. prokeating means for, W. W.& re - CRt \OKES TUBES AND ROENTGEN’S 
Vehicle brake, D. D. Elder 951 | Photogra aphy The new photography as performed b 

Vehicle cover supporting frame, G. C. Forry.. *%a ong | the use of © rookes tubes as a source of excitation. All 
Vehicle. motor Phelps 83.87 q pa Cc — A pat SCIEN STIPIC SMERICAD | SU PPLE- 
Vehicle, motor, V. V. Torbensen “ NT, Nos. 189, 23. 243. 638: j 795. 

Vebicle. motor driven F. Hall 905. 90s, tose. 1054. ras3 1$ i: 7, eee 
Vehicle storm curtain. B. 8. D. 8. Martin SCIENTIFIC AMERICAN, Nos. 14. Vol. 


These profusely illustrated és i - oo contain a 


| Vehicle wheel. C. Bigelow. 
Vehicles, fender for tramway or like. J most exhaustive series of articles on Crooves tubes and 
Holt the erperiments performed with them. Among them 
Waist. C. F. Goodale will be found Prof. Crookes’ early lectures, detaili 
very fuily the experiments which so excited the world. 


| 2 ashboard, R. BE. Bailey 
Washstand. G. W. Conderman 


| Wateb balance tester, L. Grisel, 


and which are now again exciting attention in connec 
tion with Roentgen’s phot)graphy. Price 10 cents each. 
To be had at this office and from all newsdealer:s. 











ann elis how to make ail kinds Toys, 
eam Engines, Photo Cameras, 
Windmills. Microscopes, Electric 
Telegraphs,T , 7 Magic Lan- 
terns, Holian Harps, Boats from a 
rowboat to a schooner; also Kites, 
| ne ——~ yr Wagons, Toy 
House: yw and Arrow, Pop Guns, 
pe ‘Seite, Fish'ng Packle,Rabbit © 
rd Traps, and many —_o. ? 

ri is yk, so plain that a boy 
easily make them. 20 a Ay illus. 
by mail, mail, We., 3 for %e. C. 


N. Y. 





This grent book 
DEPUY. Pub., »» Syracuse, N.Y. 





CAMERA EXCHANGE. 


650 Saved on all makes of Cameras 

wants varters for Buying, Selling 
and Exchanging Cameras or Lenses. 
Large aesortment aiways on hand. 

Developing, Printing, etc. 

Paste supplies of every description 

t lowest prices. 

t2™ Send 2%. stamp for bargain 
list. Address af eat 
N. Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 


MERITORIOUS INVENTIONS — 













financed or patents sold outrig ital furnish 

for good emerprises at 5 per = Stock com = 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commissi. 2 


strictly. No adyance fees. PETER WHITNEY, 100 
Broad 


way, New York. 


Astronomica 


AND 
Engineering 
Instruments 


MANUFACTURED BY 
Ww. &. D. MOGEY, 
Bayonne City, N. J. 
&2” Send for Catalogue. 


A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCLL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, KULERS, 
COLORS AND ARTISTS MATERIALS 


78 Reade Street, New York, N. Y. 
Manufactory Established 1761. 


The Standard. 


The only “ Dripless” 
Tea and Coffee strain- 
er. No drip to soil lin- 
en. No falling cme 
Nickel plated. Mailed 
on receipt of 25 cents, 
Standard Strainer Co. 
Dept. K, 37 Maiden 
Lane, New York. 

















NOW READY. 


Gas Engine 
Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. 1. Elec. Eng., 
and ARTHUR j. WEED, M. E. 


PROFUSELY ILLUSTRATED. 


Price, $2.50, postpaid. 


This book treats of the subject more from the sfand- 
point of practice than that of theory. bp J ym my of 
Operation of Gas ines are clearly an .> Ho de- 
8cribed, and then the = construction of a hal 
power engine is taken u 

rst come directions. for making the patterns; this is 
followed by all the details of the Sa operations 














es = ere up and fitting the castings. It is profuse! 
with a agevings of the ual wor! 

oe progress, showing the modes chacking, turning, 

boring and finishing the parts in the lathe, and also 


upand erection of the engine. 


Plainly showing the a 
k ing drawings ¢ ve p choarty 


Dimensioned wer! 
the sizes and forms of the various 

he entire engine, with the exception “EZ 3 fly- 
wheels, is designed to be made on a simple eight-inch 
tage, o> r - —_, » 

closes with a chapter on American practice 
in Gee Engine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
orner x ywers. 
very ifectration in this beok is new and 
original, b havi —s > bee e exprecsty ‘or this 
vo. 


am” Send for Circular Tt Contents. 
MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 





654.908 
| Water closet flashing apparatus, N. Marcellus 653. 7) 
W ater gage and indicator, F Philippi 653.7) 
Water. making reagents for purifying, W. M. 
Jewell --«« GBBT 
Water. purifying, W. M Jewell 53.799 to 63.741 
Water purifying apparatus, 0. & W. M. 
FOIE. «00 ccagecogeudéergoouceses 
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JuLy 28, 1900. 








.  Srientitic American. 











——— 











Son 


G ne ms 


Improved GRAM-O-PHONE 


Our Latest Improved 1900 Model is 
substituted for the Gram-o-phone, 
which is abandoned, including its 
name. . 
The rights of the ZON-0-PHONE 
are exclusive under the joint pro- 
tection of the patentsof .... 
NATIONAL GRAM-O-PHONE CORPORATION 
UNIVERSAL TALKING MACHINE CO. 
AMERICAN GRAPHOPHONE COMPANY 
COLUMBIA PHONOGRAPH COMPANY 
which companies have made an agreement be- 
tween themselves for lega! protection and com- 
mercial advantage. All persons selling any 
style of disc machines other than the Zon-o- 
phone will be prosecuted. 


National Gram-o-phone Corporation 
Broadway, cor, 18th St., New York City 




























ELECTRICAL cna eating better post 


ENGINEERING {100s ,*n¢) salaries study. 


ing at bome by our mail 
TAUGHT : stem. We teach Electrical En- 
neeri Mechanica! Engineer. 
BY MAI ine, = janical Drawing, Elec- 
trie Lighting, Short Popular 
Electrical Course, Elementary Mathematics. 


ete. by mail. Study in spare time only. 
Institute tr, --k 4 b A. Edison 


“ELECTRICAL A ENGINEER INSTITUTE, 
Dept. A, 40 W . Bd Street. New York. 


Practical ELECTRICAL Engineering 


exclusively taught. Course complete in one year. opens 
Fortean tes %th. Catalogue on qhae. otis 
D. SS. Principal, Bliss ectrical ape 
614 Biath Street, | We Washington, D.C. 


IF YOU HAVE A SHOTGUN 


and use it often, you know the barre! “ leads ”’~ the fric 














tion leaves a lead depost which causes ~¥ and means 
You can’t stop the deposit, 


expense. ut you can re- 





move it It removes 
wines TOMLINSON CLEANER, tisiposs 
queasy, all lead, rust or other foreign matter. It won't 
injure the barrel, as the brass wire gauze is softer than 
the steel, and it will last a lifetime, as the real wearin 
part can replaced for We, An extra = with eac 
tool. In gauges 3 to 20. Titan rod. All dealers. Price @1. 
Booklet free. “Used here ti in the civslized world.” 
The G.T. Tomlinson Cont 00 S. Baker St., Syracuse,N.Y. 


HE whole history of the 
world is written and pic- 
tured week by week in Collier’s 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 








On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER’S 
WERKLY, 525 West 13th Street, New York City. 











NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 
Automobiles and 
Motor = 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic 
Motors. . 
By GARDNER D. HISCOX, M. E. 
Auther of “Gas, Gaselene and O11 Vapor Engines,” 


and ** Mechanical Moyements, Devices 
and Appliances.” 


Price $3.00 PosTpPaiop. 


This work is written ona broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 
most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The wake-upand management of Automobile Vehicles 
of all kinds is liverally treated, and in a way that will be 
appreciated by thuse who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless ‘arriages, Automobiles and | 
Motor Cycles, with details of the same. 


Large Sve. About 400 pages. Very Fully 
Illustrated, 
ut” Send for circular of contents. 


MUNN & CO. 361 Broadway, New York 
























| Confectionery, certain named, Sages lose Com 








Water purifyirig apparatus, W. M. Jewell..653,742, 653,744 
Waterproofing, etc., apparatus for electrically 

treating fabrics for, J. T. Van Gestel 
Waterproofing and finishing textile material. J. 

Rudoif 653,701 
Waterprooting and finishing textile material, 

apparatus for, J. Rudolf. . 
Waterproofing fabrics, J. T. Van Gestel. 
Weaner, stock, H. RK. Looby..... ee 
Weight. E. 8. Crull . - 
Welded rings, apparatus for —e ing. T. J. 
Welded rings, bar for forming. J. Bray. 
Welded rings, forming, T. J MS 
Welding coupling bianks, rolls for, La Voo & 

Bray. 653.860, 653,870 
Wheel. See Fifth wheel. Pneumatic wheel. 

P en tired wheel. Vehicle wheel. 
W heel, 2 . 654,082 | 
W heel t Ai, yi, W. Bettendorf 654.049 
W heels, apparatus tor making ap, A. A. Tisdale 654,(6 
W hist apparatus, duplicate, T. C. De Leon. 653.665 
Winding aparatus, T'ymeson & Rorland. , 6551.8 + 
Wireworking too}, H. F. Condon.... 
Wood, ornamenting, D. Lynn eece 
Wood trimming machine, P. Dosch....... ™ 
Woven tubular fabric, A. De Laski.. , oy 
Woven tubular fabric. flat. A. De Laski........ 655,918 
Wrench. See Chain wrench. 


653,715 





Bra y , 
¢ 








Es U6 tty SEONMENN, .arcccccsaghheneeitbecess O.767 | 

Wrench, D. 8. Garman. escseccssccess GOs 

Yarn, spooled. Tymeson & Borland or fg 658.882 

Yoke attachment, neck, W. M. Manuel.... .-.. C40 
DESIGNS. 

Radge bar, W. Hornich, Jr seacbegeneaaee 

Bottle or similar article. R. E. French........... 3 7 













Buckle, belt, L. & J. Ritter , 
Button books, ete.. handle for, F. J. Diacont 
Capstan, F. 8. Manton . 
Carpet border, L. H. Brown,........... 

Chair. B. D. Miner... ~ 

Closet bowl, J. F. Cotter............... hedns mowed 
COOCRSD BEM, Ws Fh. MOUs cece cccccce ccvctecees. 

BOGGS TEOENG, BE. B, BERG... ckce cedoveccs: cccccvcces 
Fence post, B, ( gia Oy eee 
Game board, P. J. Neitzel.. pbasitendecece 
Gas flame spre:z a H. levers.. 
Gasket, J. 8. Naery 

Glass vessel or similar article, W. H. Shanley.. 
















Grate, G. W_ Fair. 

Harvester guard finger, P. L. Shepler. 
Hlook lateh mece, snap, C. K. Horne 
Hose coupling member, M. 8. Leveri ton 
Musical instrument finger hammer, 
Nerve broach, M. M. Kerr.... 

Pin, ornamental, A. F. Warren... 
Plate, T. R. Wirsing 

Pump body. P. A. Myers.. 

Scale brace, platform, W. H. Sargent 
Skirt or garment protector, G. 8. Hensel 
Spectacle frame nose bridge, F. A. Stevens. 
Spike, §. Graham.. 

Spring, holding, E. C. Lewis 

Telephone call frame, J. A. Williams re 
Thill or shaft gonpting epring, A. L. Grant... 
Top, whip, C. W. =mith... 

Toy bank, H. Schioerb... 

Toy wagon body biank, H. T. Kingsbury 
Tray. giass holding, B. B. Strope...... 
Yoke bracket, neck, J. T. Kennedy. 


. H. Pride.. 





TRADE MARKS. 


Art metal goods, certain named, mappart & Com- 





y. ee 

Bacon, breakfast, ©. H. Lang.. 

Beer dispensing apparatus, J. J. "Mayer. 

Belis, certain named, F. Mossberg Company ; 

Canned fish, Alaska Packers’ Association, 
M4 to MS 

Canned fresh water fish, Buckeye Fish Company.. : 

Canned tomatoes, Wells, Herring & Company 

Coal, J. Z. Evans 

Coffee, roasted, Ohio Coffee and Spice Company 


| pany...... 
Cotton dress goods, Otis C ompany MO to HSM 
Dentifrice, Charlies Wright Chemical Company.... 34,914 
Fabrics and ribbons, woven silk, Astoria Silk | 
Works. neste 34,896 | 
Hats and bonnets of all kinds, J. C. Regas 34,895 | 


Hose, New Jersey Car Spring and Rubber Com- 


pany ; o' 5ey 4919 | 
Leather, finished or dressed, Corona Kid Com- 

pany a litieateieestadniianahintidhiatin M917 
Packing. rabber. Whitman & Barnes ) Mantas 
| turing Company.. 34.918 
Polish, mineral, W. W. Ramey.. 34,921 


Remedy for catarrh, internal. Smith Brothers... 
Sheetings and drills, Orr Cotton Mills... 
Snuff, American Snaff C enpany. 


Soap, C. W. T. Davies 648006 cbtavhtenabises S 
Stoves, heating, T. Do MENGE. cisercotcccecicoeccese 
SS a TE Bina s naonsc abedponennsecotmksanaund mM, 


Twine, binding, Met Yormick Harvesting Machine | 


Se nucurcsce cognsncessinduccesinend-congesees a 920 
Type. metal, Atpprpeeen Type | Founders C nEpany. ae. 923 
Whisky, H. M. Walk ented Sacccdtebebipied 34,910 

LABE wer 


“ Banker’s Best,” for cigars. J. A. Crabb.. 7.702 

” Co Pure Kye W nists, ° for ‘whisky, 
G. F. Coshiand 

“* Digestive Juices of the Fow! for Dyspepsia, ae 
a medicine, Arnold & Cannon. 7.7107 

* Edison Concert Record,” for boxes containing 
phonograph records, National vasseape ~ 


COMPANY... ..- «- «ss eeeeees 
* Eureka Eye Water,” for eye water, “M. G. Loew 9 
enstein.... : 7 705 
* Lioyd Fireworks,” for ‘fireworks. T. 1. loy yd 7,709 
* Palette.” for canned tomatoes, Badger Canning | _ 
Company easeve 7,701 
“ Purgo.” for a washing “compound, oO. W. Gol- 
lings. 7.700 
“ Red Jacket Mineral W ater.” for mineral water, an 
H.W. Knight BB vo citi ton nov eps cc ocsgecegse 7.708 
* Royal Soda,” for bic acbide of soda, R. T. Royal = 
& Company. 7,490 
= — Salve for Sores,” for a saive, 8. Mubi oon 
aus 7,706 
“phe Rte pubic. om for cigars. ‘G. W. Bower & Com- ae 
pany..... ec cevecsscccseccececesceseesses soscsecs 7,706 
PRINTS. 
“ Big Horn Chief Cigar,” for cigars, F. W. Louden- » 





BOP oc cccccccccccscccccccescvevesecessoeses 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co... I 
Broadway. New York. Speciul rates will be given where 

a large number of copes are desired at one time. 


¢ 


Janadian patents may now be obtained by the tn- 
vyentors for any of the inventions named in the Sore 
going list. provided they are simple. at a cost of $40 each. 

f complicated the cost will be a little more. For full 


i 
instructions address Munn & Uo., #1 Broadway. New 
York. Other f patents may also be obtained 


| For sale at all news stands, or address 










PROPOSALS. 


QEALELD PROPOSALS WILL BE RECEIVED AT 
“the office of the Light-House Engineer, Tompkins 
ville, N. Y . unti) 12 o’clock, M., August 9 1900, and then 


~ | opened, for furnishing Miscellaneous Articles for the 


Light- House Bstablishment for the fiscal year ending 
June 3, 1901, in accordance with specifications, copies 
of which, with blank pocgeae’s and other information, 
may be had upon app 

Colonel, Corps of Engineers, U. 


the office of the Light-Houve Engineer, Tompkins 
ville, N. Y., until 2 o'clock M., August 7, 1900, and then 
opened for the metal work and erection of Green's 


Ledge Light-House, Norwalk Harbor, Conn., in accord. | 


ance with specifications, copies of which with blank 
proposals and other information, may be had upon 
application to D. P. HEAP, Lieut.-Colonel, Corps of 
Cngineers, U. 8. A. 


50 YEARS’ 
EXPERIENCE 







TRADE Marks 
DESIGNS 
CopyricuTs &c. 
Anyone #@nding a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & C0.36: 8roacmay. New York 


Branch Office, #25 F St.. Washington, D. C. 


ication a D P. HEAP, Lieut - 
. A. | 


| FOR SALE.—Fine Achromatic Telescope Lens, 3 ins. 
| diameter. wh yclopedia Britannica, %) vols. and "Micro. 

| scone, A. F. CHASE, Dobbs’ Ferry, N. 
DELS & EXPERIMENTAL WORK. 
Inventions develuped. Special Machinery. 


E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 


MACHINES, Corlis« Engines, Brewe 
and Bottlers’ Machinery, THE VILT ER 
MFG. CO., 38 Clinton Street, Milwaukee, Wis 


| —— ‘ 
renon 4 s be ) * Mietz & Weiss Kerosene 
GE. ALED PROPOSALS WILL BE RECEIVED AT FOR ALE. A 10 H. P. Miets & Weiss Kerosene 


Engine, used very littie. In perfect order. Kconomical 
and Efficient. The Baker Underwear Co., Peekskill,N.Y 





TIPE WHEELS. MODELS & EXPERIMENTAL WORK. GMALL MACHINERY] 
_WOVEUTIE Cc. NEW, Ong STE 5 100 NASSAU & N.Y. 


INVENTIONS PERFECTE DO. 


Accurate Model and Too! Work. Write for Circular. 








PARSELL & WEED, 129-131 West 3ist St., New York. 


$7 


D'AMOUR & LITTLEDALE MACHINE CO. 
I30 WORTH ST.: NEW YORK, 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
PRASE wa, © o,, Stat'n 10,Cincinnatl, 0. 





_ Make Models of Any Machine to Order. 


TURBINES SiAestShERE #e3, 


SPARGER'S WELDING ©2.2.5.51.5,0: 


Equal in The Arts 
to pore, Manufactured in Virginia and Colorado 
D. 1. Bachman, Sole Agent, Drawer 771, Roanoke, Va. 


fe fo agical Apparatus. 


$1 of ( Jentury Catalogue, just out, 
oo ww oferavings, 26c. Parlor Tricks Catalogue, free. 
MARTINKA & CO Mfrs., 403 Sixth Ave., New York. 


AUTOMATIC MACHINERY BUILT 
to order. Our facilities and experience in this line are 
exceptionally advantageous. > ° 1. apne trapdmpcammeas 
from inventors of mechanica) ces w 
TT. MERGENTH AL ‘ER COMPANY, 
a rated, Balt:more, Md. 











*s 


Fach 


together 


schools, 
All w 


series of the latest and best examples from which to 


Pus.isHeo Mowru cy. 


Filesies Press Machinists wanted for England. 
American wages paid. Men having had e paste nee with | 
Campbell and Miehle machines given preference. Ad- | 
dress Printing Machinery Co., Lid., 15 Tudor St., Lon- 
don, England. 








yp 07 4, 


LM 


= > PATTONS 


= Sun Proof, 


2, DAINTS © 
Poop 


SUBMARINE TELEGRAPH.—A POP-| 
ular article upon cable telegraphing. SCIENTIFIC AM 
ERICAN SUPPLEMENT 1134. Price l0 cents. For sale 
by Munn & Co. and all newsdealers. 


plein 


A. Bi GIVING PUBLIC ENTERTAINMENTS 
in Churches. zai and The- 
oo with BOTION PICTURES 


the Grapho- 
MUSICAL and Talk 
and 






Write for the book 

about the paints that 

protect for 5 years. 
Mailed free. 


Extra inducement and 
ney to dealers. 
sas. i PATTON CO., 
Lake &t., 
‘=e Wis. 


we 


XN 




























Views. 960 
WEEK. Pleasant em- 
ployment and any man can 
rate them. COM ROUT 

including large Illustrated 
Advert Bills (18x24). admission 
tickets, instruction book, busi- 
ness guide, etc., $39.50 and up. Most interesting and sen- 
sational subjects, just out. Will be sent €.0.D, subject 
to examination. Write for catal e and es of letiers 
from exhibitors who are WAKING Bie mON av ohne ovr ouifits, 
ENTERTAINMENT SUPPLY 00. Dept. 44,56-58 Sth Ave. CHICAGO 


tt?” Agents wanted in om countries. 







owners’ and architects’ pames and addresses. 
include seashore, Southern, Colonial and City residences, church 


Suescriptions, $2.50 a Year- 
MUNN & CO., Publishers, 361 Greadway, New York. 


Those intending to build will find the very best practical sug 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published, 


| in You Going (0 Build @ Home? — 


The Scientific American 
Building Edition.” 


number is illustrated with a Colored plate and numerous 


handsome engravings mace direct from nhotograghs of buildings, 


with interior views, floor plans, description, cost, location 
The ilustrations 


yublic buildings, stables, carriage houses, etc 
ho contemplate building, or improving bomes or str 


tures of any kind, bave in this bandsome work an almost endi« 


make selections, thus saving time and money 


Sinate Cories, 25 Cenrs. 


“JUST ONE DEVICE” 


is superior to all others for fastening Awnmes, Screens, 
Shades, &c Patent N.». 61), ‘ik October 4, 1808, is for 
| ale. Address WwW. F. MAUL JICK, Columbia, ‘Pa. 


GAS ENGINE CASTINGS. 


Materials and Blue Prints. Write for Catalog, 
PARSELL & WEED, 120-151 West 3ist 8t.. New York 
| WANTED, to communicate with r ‘ooth Pick Machin- 
ery M'tacturers. Keystone Wood C« » Williamsport Pa. 











| Ma agneto for Gas or Gasoline Engine Igniters 
N » hearing: 


Dust 
Mate- 





batteries used. Self 
and moisture proof Brushes 
rial and workmanship th 
FoR ON Year. Send for circ i pr 
| GIDDINGS A STEVENS, Hock turd, meal 


4 Bart HOLDEN - 


1 at, HILADELPHIA Pa 


‘NTEED 











RECEALED ICE MACHINES 





, " = ~ , 

THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.—By G. M. Hammond, M.D. A val- 

| uable and interesting paper in which the subject is I 
naustively treated from the followin stand oints : 

| The use of the cycle by persons in health, “ ‘he use p 

| the cycle by persons diseased. Contained = ‘SCTENTIFIC 

| AMERICAN SUPPLEMENT, No. 1002. Price 10 cents 

To be had be had | at thie Office and from all | newsdealers 


Instrume ats, Drama, Uniforma, 
& Supp tes. Write for catalog, 445 
illustrations, FRE; it gives in- 
formation for masicians and new 
bands. LYON & HEALY, 


SS Adams &t.. CHIOCAGYH. 








Sa, Daus’“Tip Top” Duplicator 


Dusnticastor 


100 SHA 
FROM PE 


SENT _ON TEN 


NO WASHING, NO PRINTERS’ INK, NO STENCIL. 


RP AND DISTINCT COPIES IN BLACK 
N AND 60 COPIES FROM TYPEWRITER 
Price, Complete, $7.50. 


DAYS’ TRIAL TO RESPONSIBLE PARTIES 





The “ Tre-Tor” 


reproduces 


Ink on this apparatus are often taken for ordinary written letters and 


The Felix F. Daus Duplicator Co. (inc., ito 5 Hanover St., NewYork 


es duplicated in Black 
at de phic ates. 





the handwriting so exereding!y faithful that 
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Scientific American, 





Cité GARE 


“MADE AT KEY ware | 


These Cigars are manufactured under 2 | , 
the most favorabie climatic conditions and 
from the mildest blends of Havana to- § | ¢ 
bacco. If we had to pay the imported 


cigar tax our brands would cost double the L 


money. Send for booklet and particulars. 
CORTEZ CIGAR CO., KEY WEST. 





























“With the Wings 


Of the Wind” |= 


down dale on rough or smooth 
roads, with the 
utmost safety and 
satisfaction if you | 

travel ina | B 


WINTON 
MOTOR 
CARRIAGE 
speed. yourself, | 


start or stop when | 
you like. iydro 


You can ride up hill or 





Price 81.200. Ne Agents. 
Carbon System. Delivery in W days 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. | 


Kastern Department, 1%) Broadway, New York City. 


Automobile Patents 
Exploitation Company. 


UNDERTAKES #—The manuracture of Automobiles 
d Motor-Cycies. . on examinatian of Automo 
bile patenes. eultet oaptcal for the development 

of taverntions. 

FURNISHES :—Specialists to make thorough exami 
tations of patents. Experts to test motors and 
antomobiles. Opportunities to inventors to present 
properiy their propositions to concerns willing to 
consider and to undertake the same. 


PURCHASES All meritorious patents, licenses and 
inventions relating to motor-cycies, motors, gears, 
automobiles and their parts 


Automobile Patents Exploitation Company, 
F. B. Hyde, Secretary. 
27 William Street, New York, N. Y 


CHARTER Gasoline cng 
SED sect eos 


Statlonaries, Portables, 
Eugines and Pumps. 
ct?” State your Power Needs 

















ee 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. | 


Telephones, | 


for Intertor, Short Line, Intercommunt | 
cating and Hotei Work. Write us for 
prices, catalogue, ete., with testimonials | 
and references. Estimates cheerfully 
furnished. Agents wanted 










THE SIMPLEX INTERIOR* 
TELEPHIONE CO., 
431 Main St., 


oa ha . . . . wll Pe | 
MANUFACTURE OF BICYCLES. —A| 
very comprebensive article giving the detsile of con- 
struction of every part of these vehicies With 51 en- 
eravings. Contained in SCIENTIFIC AMERICAN 8 P- 
PLEMENT, No. 908, Price 1 cents. To be bad at this 
office ané from ail newsdealers. 


Cincinnati, Ohio 











OVER 100,000 IN USE. 


EASILY PUT ON. HAS PROVED PERFECT 
AND RELIABLE. FULLY GUARANTEED. 


Cossting becomes so safe and easy you do it 
every chance you eet. Your feet on the pedals 
vives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle 

Our Acetylene Bicycle Lamp ts superior in 
coastruction tO any made 

Tilustrated pamphlet giviny detatled information 

regarding Brake and Lamp, sent on application 


ECLIPSE BICYCLE CO. 
Box X, ELIURA, N. Y. 














PHOTOGRAPHY AT WIDE RANCE 


marine © 
almost any desired elevation, and by the simple tarning of a buttou. ad you use the 


JONG AND SHORT 


fills a tong felt want in the photographer's outfit. 
bevel edge card, send & cents in stamps to cover postage, to the 









THE 8. F. BARNES A 
UPRICHT DRILLS. vad and GAS Engine 
ut shows o ch drill; the first of the a burns KEROSENE onger 
‘ pel marnet be om and safer than gasoline, 
ox matic, simple, reliable. ‘Ne 
Pe electric bat tery or flame vsed 
ally good, embody tag the best reunite 6 mat = Perfect regulation. Belted or 
ed th i large practical experience. = directly coupled to dynamo 
1, thoroughly mec hanical, modern, up-to-date “ 
ing storage battenes and 
tools Rather strc 
lairus nek a ae hy ~ all Pes Be urposes. 
Printed matter on the “hinch drill is now Send te 


rea 


SPACE 
without wires.—An article by W. Preece, descrihing the 
new Marconi system of teiegraphing without w res 
6 illustrations SCIENTIFIC AMERICAN SUPPLEMENT 
1124. Price cents. For sale by Munn & (0. and all Bi 47 TOCK 
newsdealers. Usa 


} 

stax ALING THROUGH 
| 

| 


Nehring’ Ss Multichromatic 





You can take in the full length and breadth of Nature's beauty r landscape, city or country, at 


CAMERA. 


DETACHABLE HANDLE, 


FITTED WITH UNIVER- 
SAL TRIPOD SOCKET. 


MOROCCO LEATHER 
COVERED CASE. 


**AL=VISTA’”’ 


PICTURES, 
AMERA HAS UNIVER- 
SAL FOCUS. 

VEL ATTACHED. 
EVEI ) 
Camera Wrre Frowr Detacnep. 


finished Camera of great power and sco - yo instrument that 
For sample prints taken with the Revista "on a fine 





A nickeled trimmed and beautifull 


MULTISCOPE AND FILM COMPANY, BURLINGTON, Wis., | U.S.A. 





Dainty Watches 


in colored enamels 
to match dress 
effects. 


Send for our *‘Blue Book’’—free. 


Tue New Enctanp Warcn Co. 
37 Maiden Lane 149 State Street 
New York Chicago 


Bi ™QMIETZ, KEROSENE 


ela TOS 
FIRE-FELI 
PURE ASBESTOS 
REPLETE WITH AIR CELLS 
STRONG. LIGHT. FLEA! 
' 


































nely fin 


for electric lighting, charg- 


cr. well designed, honestly built, 





198.198 4; n mse New Yor«. 
o., London, Hamburg, Paris 


dy Shall we send it to you! 


Reeckford, IL. 





. F. BARNES ©0., Markt & ¢ 





Williams 
SIE NST ITS Stick 


THE ONLY KIND 


50c. 
Seap (Barbers’), 
Exquisite also for toilet. 


Sh 
THE J. B. Wi 
LONDON PARIS 








REVERSING STEAM TURBINE. _PAR- 
son's recently y portectes turbine for boats. Dustrations 
showing detai Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 





BRISTOL’S 
RECOROwS INSTROMENTS. 


2. 4 hey for a nme ney 
Every tas rument u teed and 
pom cn on Sisays sei iaes Send for Circu- 


The Brist. Company, "Waterbury, Conn. 

















* bs 





The following letter from one of the 
world proves positively the marked superiority of T 
for pulverizing either rock or cement clinker. 





TEN-YEAR TEST. 


largest cement manufacturers in the 


HE GRIFFIN MILL 





The OWNERS OF 
The Pennsylvania Portland Cement Works. 


Messrs. BRADLEY PULVERIZER Co. 
Gentlemen: 


tion at our several works, thirty-seven mills. 


Yours very truly, 





AMERICAN CEMENT COMPANY, 
Cement Works. The Columbian Portlaiia Cement World. es St ee ee Werte. 


Replying to your inquiry as to What we think of THE GRIFFIN MILL, we will say that the first Griffin 
Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation, Since 
then, as from time to time we bave built new works, we have equipped them all with Griffin Mills, We have now in opera- 


We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 


Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 
AMERICAN CEMENT CO., 


Eeypet, PENN., August 25, 1899. 





Joun W. Eckert, President. 





tory substances allows us to sell them on their established record. 


THE BRADLEY PULVERIZER CO., = 





The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- 


Write us 


for names of manufacturers who are daily using them with perfect satisfaction. 


= Boston, Mass. * 


0 F5555555554565455454445545555555546555E5E6068 | 








‘Che Cypewriter Exchange 










Support 136 Barclay St.. NEW Y 
124 La Salle Si. CHICAGO 
Yourself SES BOSTON 
While noliiell nom st City, MO. 
Learninga a» 432 Diamond oe p's 
PITTSBURGH, PA. 
Profession ‘ 3 West Baltimore St. 


pa can qualify you ina ow months to main- 
tain poupeell while learning to a 
Mechanical qunsineer, Electrician, 
Apebitecs, Write for our new circular, 
ourself While Learning « Pro- 
fession.” Sent free. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 
200,000 students and graduates. Bend for cireu- ree 
ject 
| tas, pteting cubect he which butesested. fre 


536 Calitornia St. 
SAN FRANCISCO, CAL. 
We will save you from 0 
to 505 on Typewriters of all makes. Send for y Catatague. 


CETYLENE 


| DO YOU KNOW that the most licbt, teast trouble, 

test comfort can be sec oe raw ns "good b 
best burner is D. M. WONDER. 
w rite inclosing 25 cents, _h sample. 

| STATE L INE TALE €O., Chattanooga. Tenn..U 8. A. 























Ampliscopes 


4 ae By means of which over 100 distinctly different Lens combinations may be 
obtatred, which can be applied to the Rectilinear or Anastigmat Lens of any Camera 
meade, producing the following combinations: 

30 Lenses tor Copying and Ent ing from extreme low power to Ortbochromatic, Multi- 

ehromatic and Monochromatic bigh »ower 

re ide ‘= aie Lenses embracing angle « from 45 to 115 degrees. 

er reit ‘Lenses ineluding Orthochromatic and Monochromatic Combinations. 
ihe ep ete Lenses, producing high and low power, duplicating and Orthochromatic 
om binations. 


i Orthochrematic Ray Screens as Nahe, medium and dense. 





ecusing Glasses, of low, medium, high and Orthochromatic combinations. 

rejection Objectives for Br mide fnlargements. 

uplicating Device with ali its numerous applications. 

The Lenses and appliances by which the above lens combinations can be produced 
placed in a neat case. The appliance is so exceedingly simple, that they can be used by ihe 
most inexperienced. The lenses are made of the highest grade of Optical glass obtainable. 


Price per Set: 4x5, $7.00 5x7, $8.00 6 x 84, $10.00 
Photographic Lenses of every description. Send for Descriptive Circular S. A. 





‘ee INVESTIGATE 
5; THOROUGHLY 
BEFORE YOU PURCHASE A TYPEWRITER. 


THE SMITH PREMIER. 


Will merit your approval as it cK 
meets requirements at every point 
ART CATALOGUE FOR THE ASKING. 
Te Suir PREMIER TrPEwRITER Co. 4 
SYRACUSE. NY. US.A. 





. 
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4, 


one 


ian 
af fr 





All cand W lowest cpreees. Best Railroad 
made 


Neal Ob se Sewing etal ate Bicycles, Sas on. 


} Free. Onic ago SCALE ‘Co., LL 





U. NEHRINC, (6 East 42d Street, | New York. 


§ See editorial in ScIENTIFIC AMERICAN, July 2ist. 


JESSOP'S, STE 


AW 














